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(57) ABSTRACT

The present invention refers to the use of protein kinase
inhibitors and more specifically to the use of inhibitors of the
protein kinase c-Jun amino terminal kinase, JNK inhibitor
(poly-)peptides, chimeric peptides, or of nucleic acids encod-
ing same as well as pharmaceutical compositions containing
same, for the treatment of non-chronic or chronic inflamma-
tory eye diseases, such as inflammatory diseases of the ble-
phara, conjunctiva, cornea, sclera, the vitreous body, uvea,
ciliary body, choroid, orbital bone, lacrimal gland, or iris, in
particular wherein the inflammatory disease is selected from
hordeolum, chalazion, conjunktivitis, keratitis, scleritis, epis-
cleritis, endophthalmitis, panophtalmitis, irititis, uveitis,
cyclitis, chorioiditis, orbital phlegmon, and myositis of the
eye muscle etc.

9 Claims, 21 Drawing Sheets



US 9,150,618 B2

Page 2
(56) References Cited WO 03/106491 12/2003
WO 2004-022580 A2 3/2004
U.S. PATENT DOCUMENTS WO 2004-035793 Al 4/2004
WO 2004/037196 5/2004
7,635,681 B2 12/2009 Bonny WO 2004-045535 A2 6/2004
IS8T B2yl Bomny WO 2004060315 A2 72008
,236, onny
8,278,413 B2  10/2012 Bonny WO 2004-070052 A2 8/2004
2002/0042423 Al 4/2002 Richert et al. wo 2004-092339 A2 10/2004
2002/0103229 Al  8/2002 Bhagwatet al. WO 2005-084158 A2 9/2005
2003/0100549 Al 5/2003 Salituro et al. wo 2005097116 Al 10/2005
2003/0104622 Al 6/2003 Robbins et al. WO 2006/001582 1/2006
2003/0108539 Al  6/2003 Bonny WO 2006021458 A2 3/2006
2003/0124113 Al 7/2003 Hillman et al. wo 2006/050930 5/2006
2003/0148395 Al 8/2003 Liu wo 2007031098 Al 3/2007
2003/0220480 Al  11/2003 Bonny WO 2007/031280 3/2007
2004/0058875 Al 3/2004 Gamache wo 2008-028860 Al 3/2008
2004/0082509 Al 4/2004 Bonny %8 %882832%; ﬁé lggggg
2004/0265879 Al  12/2004 Iversen et al. WO 5009/137602 11/2009
2005/0059597 Al 3/2005 Tymianski WO 2000-143864 Al 12/2000
2005/0106695 Al 5/2005 Bonny WO 2009-143865 Al 12/2009
2006/0094753 Al 5/2006 Pang et al. WO 5009/144038 122009
2006/0223807 Al  10/2006 Davis et al. WO 2009144037 Al 12/2009
2006/0258706 Al  11/2006 Saindane WO 2010/065850 6/2010
2006/0270646 Al  11/2006 Graczyk et al. WO 2011/160653 A1 12/2011
2007/0003531 Al 1/2007 Mukherji et al. WO 2011/160827 A2  12/2011
2007/0015779 Al 1/2007 Griffin et al. WO 2012/048721 Al 4/2012
2007/0060514 Al*  3/2007 Bonny ... 514/12 WO 2012/048893 Al 4/2012
2008/0008749 Al 1/2008 Pearlman et al. WO 2013/091670 6/2013
2012/0101046 Al 4/2012 Hirai et al. WO 2013/091896 6/2013
2012/0258982 Al 10/2012 Cheung et al. WO 2014206426 Al 12/2014
OTHER PUBLICATIONS
FOREIGN PATENT DOCUMENTS
WO 04-04562 Al /1994 Touchard et al.,“A Peptide I.nhlbltor ofc Jur.l .I\L Terminal Kinase for
WO 94-046%6 3/1994 the Treatment of Endotoxin-Induced Uveitis”, IOVS, Sep. 2010,
WO 94-05311 Al 3/1994 Epub Apr. 14, 2010, pp. 4683-4693.*
WO 94-23751 Al 10/19%4 Hommes et al., “Inhibition of stress-activated MAP kinases induces
WO 95-34295 12/1995 clinical improvement in moderate to severe Crohn’s disease,” Gas-
%8 gg/ g‘s‘ggg l%ggg troenterology, 122(1):7-14 (2002).
WO 97: 10836 3/1997 N.Iitsuy.an.m et al., “Pro-inﬂamr.nator}; signaling by Jun-N-terminal
WO 08-11907 3/1998 kinase in inflammatory bowel disease,” Int ] Mol Med., 17(3):449-55
WO 98-23781 Al 6/1998 (2006).
WO 98-44106 A1  10/1998 Qin et al., “TAT Protein Transduction Domains : New Promise for
WO 98-47913 Al 10/1998 Protein Therapy,” Chinese Journal of Biochemistry and Molecular
Wwo 98-49188 11/1998 Biology, 23(7): 519-524 (2007) (Abstract Translated).
%8 gg:g}g%g ﬁ% H;}ggg Adele-Biassette et al.—Neuronal Apoptosis does not Correlate with
WO 08-52614 11/1998 Dementia in HIV Infection but is Related to Microglial Activation
WO 99-07728 A2 2/1999 and Axonal Damage—Neuropathology and Applle(.i Neurobiol-
WO 99-16787 Al 4/1999 0gy—1999—pp. 123-133—vol. 25—Blackwell Science Ltd.—
WO 9920624 Al 4/1999 USA.
WO 99-49879 10/1999 Adler, et al.—Regulation of JNK Signaling by GSTp—The EMBO
WO 99-50282 A2 10/1999 Journal—Mar. 1, 1999—pp. 1321-1334—vol. 18—No. S—FEuro-
WO 99-58561 Al 11/1999 pean Molecular Biology Organization—USA.
WO 99-67284 A2 12/1999 Brady, Leo and Dodson, Guy—Reflections on a Peptide—Nature—
wo 00-12587 A2 3/2000 News and Views—Drug Design—Apr. 21, 1994—pp. 692-693—vol.
w o et Al %88(1) 368 (6473)—Nature Publishing Group—USA.
WO 01-13957 A2 3/2001 Briand et al—A Retro-Inverso Peptide Corresponding to the GH
WO 01-15511 A2 3/2001 Loop of Foot-and-Mouth Disease Virus Elicits High Levels of Long-
WO 01-27268 4/2001 LasFlng Protective Neu_trallzmg Antibodies—Proceedings of
WO 01/39784 6/2001 National Academy of Sciences—Immunology—Nov. 1997—pp.
WO 01/82975 11/2001 12545-12550—vol. 94—National Academy of Sciences—USA.
WO 02-31109 A2 4/2002 Brugidou et al.—The Retro-Inverso Form of a Homeobox-Derived
WO 02/32437 4/2002 Short Peptide is Rapidly Internalized by Cultured Neurons: A New
WO 02-061105 A2 82002 Basis for an Efficient Intracellular Delivery System—Biochemical
WO 02-062396 A2 8/2002 and Biophysical Research Communications—Sep. 14, 1995—pp.
WO 02-065986 A2 8/2002 685-693—vol. 214—No. 2—Academic Press, Inc.—USA.
%8 8%:82?2(3)2 ﬁé 18%883 Chie et al—Identification of the Site of Inhibition of Oncogenic
WO 02-081505 A2  10/2002 ras-p2 1-Induced Signal Transduction by a Peptide from a Ras Effec-
WO 03/008553 1/2003 tor Domaljn—J ournal of Protein Chemistry—Nov.4, 1999—pp. 881-
WO 03/057725 7/2003 884-—vol. 18—No. 8 —USA.
WO 03-075917 Al 9/2003 Chorev et al.—A Dozen Years of Retro-Inverso Peptidomimetics—
WO 03-103698 A1  12/2003 Accounts of Chemical Research—1993—pp. 266-273—vol.
WO 03-103718 A2  12/2003 26—American Chemical Society—USA.



US 9,150,618 B2
Page 3

(56) References Cited
OTHER PUBLICATIONS

Chorev et al.—Recent Developments in Retro Peptides and Pro-
teins—An Ongoing Topochemical Exploration—Oct. 1995—pp.
438-445—vol. 13—No. 10—TIBTECH (Trends in Biotechnology)
Elsevier Science Ltd —USA.

Dang et al.—Nuclear and Nucleolar Targeting Sequences of c-erb-A,
c-myb, N-myc, p53, HSP70, and HIV tat Proteins—Journal of Bio-
logical Chemistry—Oct. 25, 1989—pp. 18019-18023—vol. 264—
No. 30—The American Society for Biochemistry and Molecular
Biology, Inc.—USA.

Duby et al. (Contributors)—Using Synthetic Oligonucleotides as
Probes—Current Protocols in Molecular Biology—Supplement
2—Apr. 1988—pp. 6.4.1-6.4.10—John Wiley & Sons—Document
No. XP 002044485—USA.

Elliott et al.—Intercellular Trafficking and Protein Delivery by a
Herpesvirus Structural Protein—Cell—Jan. 24, 1997—pp. 223-
233—vol. 88—No. 2—Cell Press—United Kingdom.

Frankel et al.—Activity of Synthetic Peptides from the Tat Protein of
Human Immunodeficiency Virus Type 1—Proceedings of National
Academy of Sciences—Biochemistry—Oct. 1989—pp. 7397-
7401—vol. 86—National Academy of Sciences—USA.

Giorello et al—Inhibition of Cancer Cell Growth and ¢-Myc Tran-
scriptional Activity by a ¢-Myc Helix 1-Type Peptide Fused to an
Internalization Sequence—Cancer Research—Aug. 15, 1998—pp.
3654-3659—~vol. S8—USA.

Guichard et al—Partially Modified Retro-Inverso Pseudopeptides as
Non-Natural Ligands for the Human Class I Histocompatibility Mol-
ecule HLA-A2—Journal of Medicinal Chemistry—1996—pp.
2030-2039—vol. 39—American Chemical Society—USA.

Hauber et al.—Mutational Analysis of the Conserved Basic Domain
of Human Immunodeficiency Virus tat Protein—Journal of Virol-
ogy—Mar. 1989—pp. 1181-1187—vol. 63—No. 3—American
Society of Microbiology—USA.

Inhibit.Dictionary.com—The American Heritage® Stedman’s
Medical Dictionary—Houghton Mifflin Company—One Page—
Internet document: http://dictionary.reference.com/browse/inhibit—
Accessed on Oct. 10, 2007—USA.

Jackson et al.—Heat Shock Induces the Release of Fibroblast Growth
Factor 1 from NIH 3T3 Cells—Proceedings of National Academy of
Sciences—Cell Biology—Nov. 1992—pp. 10691-10695—vol.
89—National Academy of Sciences—USA.

Jameson et al.—A Rationally Designed CD4 Analogue Inhibits
Experimental Allergic Encephalomyelitis—Nature—Letters to
Nature—Apr. 21, 1994—pp. 744-746—vol. 368 Nature Publishing
Group—USA.

Kennedy, Norman J. and Davis, Roger J.—Perspectives: Role of INK
in Tumor Development—Cell Cycle—May/Jun. 2003—pp. 199-
201—wvol. 2—No. 3—www.landesbioscience.com—USA.

Kida et al.—Design and Synthesis of a Tat-related Gene Transporter:
A Tool for Carrying the Adenovirus Vector into Cells—Bioorganic
and Medicinal Chemistry Letters—Dec. 6, 2005—pp. 743-745—
vol. 16—ScienceDirect—Elsevier Ltd—USA.

Kieber-Emmons et al—Therapeutic Peptides and Peptidomimet-
ics—Current Opinion in Biotechnology—1997—pp. 435-441—vol.
8—Current Biology Ltd.—USA.

Kishan, K.V. Radha and Agrawal, Vishal—SH3-like Fold Proteins
are Structurally Conserved and Functionally Divergent—Current
Protein and Peptide Science—1995—pp. 143-150—vol.
6—Nentham Science Publishers Ltd —USA.

Kisselev, Lev—Polypeptide Release Factors in Prokaryotes and
Eukaryotes: Same Function, Different Structure—Jan. 2002—pp.
8-9—vol. 10—Structure—FElsevier Science Ltd—USA.

Lebleu, Bernard—Delivering Information-Rich Drugs—Prospects
and Challenges—Meeting Report—Apr. 1996—pp. 109-110—vol.
14—No. 4—TIBTECH (Trends in Biotechnology) Elsevier Science
Ltd—USA.

Lee et al—c-Jun N-terminal Kinasa (JNK) Mediates Feedback Inhi-
bition of the Insulin Signaling Cascade—The Journal of Biological
Chemistry—Jan. 31, 2003—pp. 2896-2902—vol. 278—No. 5—The
American Society for Biochemistry and Molecular Biology, Inc.—
USA.

Lewis et al—Lymphoma Cell Uptake of Radiometal- and Fluores-
cent-Labelled BCL-2 Antisense PNA Conjugates is Mediated by a
Retro-Inverso Delivery Peptide—Abstracts—Journal of Label Com-
pounds and Radiopharmaceuticals—2003—p. S13—vol. 46—SI-
S403—XP-002347557—USA.

Li, Shawn S.C.—Review Article—Specificity and Versatility of SH3
and Other Ptoline-Recognition Domains: Structural Basis and Impli-
cations for Cellular Signal Transduction—Biochemical Journal—
Sep. 15,2005—pp. 641-653—Biochemical Society—vol. 390—Part
3—United Kingdom.

Limet al.—Penetration Enhancement in Mouse Skin and Lipolysis in
Adipocytes by TAT-GKH, A New Cosmetic Ingredient—Journal of
Cosmetic Science—Sep./Oct. 2003—pp. 483-491—vol. 54—USA.
Lin et al.—Inhibition of Nuclear Translocation of Transcription Fac-
tor NF-kappa B by a Synthetic Peptide Containing a Cell Membrane-
Permeable Motif and Nuclear Localization Sequence—Journal of
Biological Chemistry—Jun. 16, 1995—pp. 14255-14258—vol.
270—No. 24—The American Society for Biochemistry and Molecu-
lar Biology, Inc.—USA.

Lloyd-Williams et al.—Chapter 5—Chemical Approaches to the
Synthesis of Peptides and Proteins—1997—Formation of Disulfide
Bridges—pp. 209-236—CRC Press LLC—USA.

Lloyd-Williams et al.—Chapter 6—Chemical Approaches to the
Synthesis of Peptides and Proteins—1997—Peptide Libraries—pp.
237 and 264-267—CRC Press LLC—USA.

Mann, David A. and Frankel, Alan D.—Endocytosis and Targeting of
Exogenous HIV-1 Tat Protein—The EMBO Journal—1991—pp.
1733-1739—vol. 10—No. 7—Oxford University Press—United
Kingdom.

Marino et al—Inhibition of Experimental Autoimmune
Encephalomyelitis in SJL. Mice by Oral Administration of Retro-
Inverso Derivative of Encephalitogenic Epitope P87-99—FEuropean
Journal of Immunology—1999—pp. 2560-2566—vol. 29—Wiley-
VCH Verlag GmbH—Weinheim—Germany.

Marks et al —Protein Targeting by Tyrosinez—and Di-leucine-based
Signals: Evidence for Distinct Saturable Components—The Journal
of Cell Biology—Oct. 1, 1996—pp. 341-354—vol. 135—No.
2—The Rockefeller University Press—USA.

Mayer, Bruce J.—SH3 Domains: Complexity in Moderation—Com-
mentary—Journal of Cell Science—Signal Transduction and Cellu-
lar Organization—Apr. 2001—pp. 1253-1263—~vol. 114—The
Company of Biologists Ltd—USA.

Mazur, Dan J. and Perrino, Fred W.—Identification and Expression
ofthe TREX 1 and TREX2 ¢cDNA Sequences Encoding Mammalian
3'—5' Exonucleases—The Journal of Biological Chemistry—Jul. 9,
1999—pp. 19655-19660—vol. 274—No. 28—The American Soci-
ety for Biochemistry and Molecular Biology, Inc.—USA.

Melikov, K. and Chernomordik, L.V.—Review—Arginine-rich Cell
Penetrating Peptides: From Endosomal Uptake to Nuclear Deliv-
ery—Cellular and Molecular Life Sciences—Oct. 18, 2005—pp.
2739-2749—vol. 62—Birkhauser Verlag—Switzerland.

Messer, Jr., Dr. William S.—MBC 3320 Posterier Pituitary Hor-
mones—Vasopression and Oxytocin—Apr. 3, 2000—pp. 1-5—
Jhttp://www.neurosci.pharm.utoledo.edu/MBC3320/vasopressin.
htm>—USA.

Mi et al—Characterization of a Class of Cationic Peptides able to
Facilitate Efficient Protein Transduction in Vitro and in Vivo—Ar-
ticle—Molecular Therapy—Oct. 2000—pp. 339-347—vol. 2—No.
4—The American Society of Gene Therapy—USA.

Milano et al—A Peptide Inhibitor of c¢-Jun NM2-terminal Kinase
Reduces Myocardial Ischemia-reperfusion Injury and Infarct Size in
Vivo—American Journal of Physiology—Heart Circulation Physi-
ology—Apr. 2007—pp. H1828-H1835—vol. 292—www.ajpheart.
org—The American Physiological Society—USA.

Mooi et al.—Regulation and Structure of an Escherichia coli Gene
Coding for an Outer Membrane Protein involved in Export of K88ab
Fimbrial Subunits—Nucleic Acids Research—1996—pp. 2443-
2457—vol. 14—No. 6—IRL Press Linited—United Kingdom.



US 9,150,618 B2
Page 4

(56) References Cited
OTHER PUBLICATIONS

Moon et al. Bel-2 Overexpression Attenuates SP600125-induced
Apoptosis in Human Leukemia U937 Cells—Cancer Letters—Feb.
3, 2008—pp. 316-325—vol. 264—ScienceDirect—Elsevier Ireland
Ltd—Ireland.

Mooser et al—Genomic Organization, Fine-Mapping, and Expres-
sion of the Human Islet-Brain 1 (IB1)/C-Jun-Amino-Terminal
Kinase Interacting Protein-1 (JIP-1) Gene—Genomics—1Jan. 15,
1999—pp. 202-208—vol. 55—Academic Press—USA.

Moulin, Nathalie and Widman, Christian—Islet-Brain (IB)/JNK-In-
teracting Proteins (JIPs): Future Targets for the Treatment of
Neurodegenerative Diseases?—Current Neurovascular Research—
2004—pp. 111-127—vol. 1—No. 2—Institut de Biologie Cellulaire
et de Morphologie (IBCM)—Universit¢ de Lusanne—Switzer-
land—Bentham Science Publishers Ltd —USA.

Nagahara et al.—Transduction of Full-Length TAT Fusion Proteins
into Mammalian Cells: TAT-p27Kip1 Induces Cell Migration—Na-
ture Medicine—Dec. 1998—pp. 1449-1452—vol. 4—No. 12—Na-
ture America Inc—USA.

Negri at al.—Design of a Novel Peptide Inhibitor of the JNK Signal-
ing Pathway—1217-P—Journal—Diabetes—Abstract Book—61st
Scientific Session—Jun. 2001—p. A294—~vol. 50—Supplement No.
2—American Diabetes Association—USA.

Neundorf et al—Detailed Analysis Concerning the Biodistribution
and Metabolism of Human Calcitonin-Derived Cell-Penetrating
Peptides—Bioconjugate Chemistry—Jul. 24, 2008—pp. 1596-
1603—vol. 19—No. 8—American Chemical Society—USA.

Ngo et al—Computational Complexity, Protein Structure Predic-
tion, and the Levinthal Paradox—The Protein Folding Problem and
Tertiary Structure Prediction—Merz et al. (Editors)—1994—pp.
433, 492-495—Birkhauser Boston—USA.

Noguchi et al—Regulation of ¢c-Myc through Phosphorylation at
Ser-62 and Ser-71 by ¢-Jun N-Terminal Kinase—Journal of Biologi-
cal Chemistry—Nov. 12, 1999—pp. 32580-32587—vol. 274—No.
46—The American Society for Biochemistry and Molecular Biol-
ogy, Inc.—USA.

Nori et ai.—Tat-Conjugated Synthetic Macromolecules Facilitate
Cytoplasmic Drug Delivery to Human Ovarian Carcinoma Cells—
Bioconjugate Chemistry—Nov. 16, 2002—pp. 44-50—vol. 14—No.
1—American Chemical Society—USA.

Witkowski et al—Conversion of a f-Ketoacyl Synthase to a Malonyl
Decarboxylase by Replacement of the Active-Site Cysteine with
Glutamine—Biochemistry—Aug. 18, 1999—pp. 11643-11650—
vol. 38—American Chemical Society—USA.

Wyszko et al—Interaction of Native RNAs with Tat Peptides—
NATO Science Series, 3: High Technology 1999, 70 (RNA Biochem-
istry and Biotechnology), Sep. 9, 2002—pp. 277-290—Institute of
Bioorganic Chemistry of the Polish Academy of Sciences, Poznan—
Poland—Kluwer Academic Publishers—Chemical Abstracts Data-
base Accession No. 133:204452 CA—XP002554007—Poland.
Yamamoto et al—Molecular Design of Bioconjugated Cell
Adhesian Peptide with a Water-Soluble Polymeric Modifer for
Enhancement of Antimetastatic Effect—Current Drug Targets—
2002—pp. 123-130—vol. 3—Bentham Science Publishers Ltd.—
USA.

Yang et al.—Differential Targeting of MAP Kinases to the ETS-
Domain Transcription Factor Elk-1—The EMBO Journal—1998—
pp. 1740-1749—vol. 17—No. 6—Furopean Molecular Biology
Organisation—Oxford University Press—United Kingdom.

Yasuda et al—The JIP Group of Mitogen-Activated Protein Kinase
Scaffold Proteins—Molecular and Cellular Biology—Oct. 1999—
pp. 7245-7254—vol. 19—No. 10—American Society for Microbiol-
ogy—USA.

Zhang et al—Preparation of Functionally Active Cell-Permeable
Peptides by Single-Step Ligation of Two Peptide Modules—Pro-
ceedings of National Academy of Sciences—Biochemistry—Aug.
1998—pp. 9184-9189—vol. 95—National Academy of Sciences—
USA.

Zoukhri et al.—c-Jun NH2-Terminal Kinase Mediates Interleukin-1
B-Induced Inhibition of Lacrimal Gland Secretion—Journal of
Neurochemistry—2006—pp. 126-135—vol. 96—International
Society for Neurochemistry—USA.

NCBI Sequence Viewer—Accession No. AAD20443—Reports—
Islet-Brain 1 (Homo sapiens)—Two References—Mooser et al.—
Mar. 17, 1999—2 pages—USA.

NCBI Sequence Viewer—Accession No. AAD22543—Reports—
Islet-Brain 1 (Rattus norvegicus)—Three References—Bonny et
al.—Mar. 1, 2006—2 pages—USA.

NCBI Sequence Viewer—Accession No. AAF32323—Reports—Is-
let-Brain 2 (Homo sapiens)—Two References—Negri et al—Feb. 9,
2000—2 pages—USA.

NCBI Sequence Viewer—Accession No. AF074091—Reports—
Homo sapiens Islet-Brain 1 mRNA—Complete Cds.—Two Refer-
ences—Mooser et al.—Mar. 17, 1999—2 pages—USA.

NCBI Sequence Viewer—Accession No. AF108959—Reports—
Rattus norvegicus Islet-Brain 1 (IB1) mRNA—Complete Cds.—
Three References—Bonny et al.—Mar. 1, 2006—2 pages—USA.
NCBI Sequence Viewer—Accession No. AF218778—Reports—
Homo sapiens Islet-Brain 2 mRNA—Complete Cds—Three Refer-
ences—Kristensen et al—Mar. 2, 2006—2 pages—USA.

NCBI Sequence Viewer—Accession No. PHO878—Reports—Ig
Kappa ChainV Region (Anti-DNA, SNA)—Human (Fragment ) One
Reference—Manheimer-Lory et al.—May 30, 1997—1 page—
USA.

Ahmed, Shafiq Uddin and Milner, Jo—Basal Cancer Cell Survival
Involves INK2 Suppression of a Novel INK 1/¢c-Jun/Bcl-3 Apoptotic
Network—PLoS ONE—Oct. 2009—pp. 1-13—vol. 4—Issue
10—University of York—United Kingdom.

Bowie et al., “Deciphering the message in protein sequences: toler-
ance to amino acid substitutions,” Science, 247 (4948): 1306-1310
(1990).

Database WPI, Thompson Scientific, Accession No. 2010-M79716,
2010, 3 pages; XP002643212.

Ferrandi et al., “Inhibition of ¢-Jun N-terminal kinase decreases
cardiomyocyte apoptosis and infarct size after myocardial ischemia
and reperfusion in anaesthetized rats,” British Journal of Pharmacol-
ogy, 142(6): 953-960 (2004).

Hirt et al., “D-JNKII, a cell-penetrating c-Jun-N-terminal kinase
inhibitor, protects against cell death in severe cerebral ischemia,”
Stroke, 35(7): 1738-1743 (2004).

Kugler et al.,, “MAP kinase pathways involved in glioblastoma
response to erucylphosphocholine,” International Journal of Oncol-
ogy, 25(6):1721-1727 (2004).

Stedman’s Online Dictionary Definition of “inflammation”,
Obtained from www.pdrel.com, last viewed on Dec. 18, 2010, 2
pages.

Wang et al., “A single amino acid determines lysophospholipid speci-
ficity of the S1P1 (EDG1) and LPA1 (EDG2) phospholipid growth
factor receptors,” Journal of Biological Chemistry, 276(52): 49213-
49220 (2001).

Wells, “Additivity of mutational effects in proteins,” Biochemistry,
29(37): 8509-8517 (1990).

Tan et al., “Selective inhibition of ErbB2-overexpressing breast can-
cer in vivo by a novel TAT-based ErbB2-targeting signal transducers
and activators of transcription 3-blocking peptide,” Cancer Res.
66:3764-3772, 2006.

De Paiva et al., “Essential role for ¢-Jun N-terminal kinase 2 in
corneal epithelial response to desiccating stress,” Arch Ophthalmol.,
127(12): 1625-1631, 2009.

Bogoyevitch et al., “Taking the cell by stealth or storm? Protein
transduction domains (PTDs) as versatile vectors for delivery,” DNA
Cell Biol., 21(12):879-894 (2002).

Chemical Abstracts Accession No. 2004:27781 and CAS Registry
File CN 647864-97-9.

InVivoGen, Inc., SP600125: MAP Kinase Inhibitor—Autophagy
Inhibitor—JNK inhibitor, Downloaded Jun. 9, 2014.

Kelekar et al., “Bcl-2-family proteins: the role of the BH3 domain in
apoptosis,” Trends Cell Biol., 8(8):324-330 (1998).

Killick et al, “Clusterin regulates $-amyloid toxicity via Dickkopf-
1-driven induction of the wnt-PCP-JNK pathway,” Mol Psychiatry.,
19(1):88-98 (2014).



US 9,150,618 B2
Page 5

(56) References Cited
OTHER PUBLICATIONS

Parenteau et al.., “Free uptake of cell-penetrating peptides by fission
yeast,” FEBS Letters 579: 4873-4878 (2005).

Patel M. et al, “Getting into the brain—approaches to enhance brain
drug delivery”, CNS Drugs, v23(1):35-58 (2009).

Aarts et al.—Treatment of Ischemic Brain Damage by Perturbing
NMDA Receptor—PSD-95 Protein Interactions —Science—Oct.
25, 2002—pp. 846-850—vol. 298—www.sciencemag.org—USA.
Abaza et al—Effects of Amino Acid Substitutions Outside an
Antigenic Site on Protein Binding to Monoclonal Antibodies of Pre-
determined Specificity Obtained by Peptide Immunization: Demon-
stration with Region 94-100 (Antigenic Site 3) of Myoglobin—
Journal of Protein Chemistry—1992—pp. 433-444—vol. 11—No.
5—USA.

Agrawal, Vishal and Kishan, K.V. Radha—Promiscuous Binding
Nature of SH3 Domains to their Target Proteins—Protein and
Peptide Letters—2002—pp. 185-193—vol. 9—No. 3—Bentham
Science Publishers Ltd.—USA.

Aldrian-Herrada et al—A Peptide Nucleic Acid (PNA) is More
Rapidly Internalized in Cultured Neurons when Coupled to a Retro-
Inverso Delivery Peptide. The Antisense Activity Depresses the Tar-
get mRNA and Protein in Magnocellular Oxytocin Neurons—
Nucleic Acids Research—1998—pp. 4910-4916—vol. 26—No.
21—Oxford University Press—UK.

Assi et al—The Specific INK Inhibitor SP600125 Targets Tumour
Necrosis Factor-a Production and Epithelial Cell Apoptosis in Acute
Murine Colitis—Immunology—2006—pp. 112-121—Blackwell
Publishing Ltd.—USA.

Barr et al.—Identification of the Critical Features of a Small Peptide
Inhibitor of INK Activity—Mar. 20, 2002—pp. 10987-10997—vol.
277—No. 13—USA.

Berendsen, Herman J.C.—A Glimpse of the Holy Grail?—Oct. 23,
1998—pp. 642-643—vol. 282—No. 5389—Science—Research
Library—USA.

Bessalle et al.—All-D-Magainin: Chirality, Antimicrobial Activity
and Proteolytic Resistance—FEBS Letters—Nov. 12, 1990—pp.
151-155—vol. 274—Nos. 1/2—Federation of European Biochemi-
cal Societies—Elsevier Science Publishes B.V.—The Netherlands.
Bonny et al.,—Cell-Permeable Peptide Inhibitors of JNK: Novel
Blockers of Beta-Cell Death—Diabetes—Jan. 2001—pp. 77-82—
vol. 50—No. 1—USA.

Bonny et al.—IB1, A JIP-1-Related Nuclear Protein Present in Insu-
lin-Secreting Cells—Journal of Biological Chemistry—Jan. 23,
1998—pp. 1843-1846—vol. 273—No. 4—USA.

Bonny et al —Pancreatic-Specific Expression of the Glucose Trans-
porter Type 2 Gene: Identification of cis-Elements and Islet-Specific
trans-Acting Factors—MOL ENDO—Molecular Endrocrinology—
1995—pp. 1413-1426—~vol. 9—No. 10—The Endocrine Society—
USA.

Bonny et al—Targeting the JNK Pathway as a Therapeutic Protec-
tive Strategy for Nervous Systems Diseases—2005—pp. 57-67—
vol. 16—No. l—Freund & Pettman—United Kingdom.

Borsello et al—A Peptide Inhibitor of c¢-Jun N-Terminal Kinase
Protects Against Excitotoxicity and Cerebral Ischemia—Aug. 24,
2003 (Sep. 2003)—pp. 1180-1186—vol. 9—No. 9—Nature Medi-
cine—USA.

Borsello, Tiziana and Bonny, Christophe—Use of Cell-Permeable
Peptides to Prevent Neuronal Degeneration—Trends in Molecular
Medicine—May 2004—pp. 239-244—~vol. 10—No. 5—FElsevier
Ltd —www.sciencedirect.com—USA.

Bradley, Christina Marchette and Barrick, Doug—Limits of
Cooperativity in a Structurally Modular Protein: Response of the
Notch Ankyrin Dpmaon to Analogous Alanine Substitutions in Each
Repeat—IMB—1Journal of Molecular Biology—Nov. 22, 2002—pp.
373-386—vol. 324—USA.

Branden et al—A Peptide Nucleic Acid-Nuclear Localization Signal
Fusion that Mediates Nuclear Transport of DNA—Nature
Biotechnology—Aug. 1999—pp. 784-787—vol. 17—Nature
America Inc.—USA.

Branden, Carl and Tooze, Carl—Introduction to Protei—Second Edi-
tion—1999—Garland Publishing, Inc.—p. 382—USA.

Branden, Carl and Tooze, Carl—Introduction to Protein—1991—
Garland Publishing, Inc.—p. 247—USA.

Cardozo et al.—Cell-Permeable Peptides Induce Dose- and Length-
Dependent Cytotoxic Effects—Biochimica et Biophysica Acta—
Jun. 14, 2007—pp. 2222-2234—No. 1768—ScienceDirect—
Elsevier B.V.—The Netherlands.

Chaloin et al.—Design of Carrier Peptide-Oligonucleotide Conju-
gates with Rapid Membrane Translocation and Nuclear Localization
Properties—Biochemical and Biophysical Research Communica-
tions—Article No. RC978050—1998—pp. 601-608—vol.
243—No. 2—Academic Press—Elsevier B.V.—The Nethlands.
Creighton, Thomas E. (Editor )—Janin, Ja€l—Protein—Protein
Interactions—FEncyclopedia of Molecular Biology—1999—pp.
2027-2033—vol. —A Wiley-Interscience Publication—John Wiley
& Sons, Inc.—USA.

Derossi et al.—Cell Internalization of the Third Helix of the Anten-
napedia Homeodomain Is Receptor-independent—The Journal of
Biological Chemistry—Jul. 26, 1996—pp. 18188-18193—vol.
271—No. 30—The American Society for Biochemistry and Molecu-
lar Biology, Inc.—USA.

Designing Custom Peptides—Sigma Genosys—Technical Bulle-
tin—Dec. 16, 2004—2 pages—<http://www.sigma-genosys.com/
peptide__design.asp>—USA.

Dickens et al—Database—Uniprot—Retrieved from EBI—Data-
base Accession No. Q9WVI9—Abstracts—Feb. 28, 2003—Docu-
ment No. XP-002366175—USA.

Dickens et al—A Cytoplasmic Inhibitor of the JNK Signal
Transduction Pathway—Science—Aug. 1, 1997—pp. 693-696—
vol. 277—No. 5326—Science Magazine—USA.

Dietz, Gunner P.H. and Bahr, Mathias—Review—Delivery of Bioac-
tive Molecules into the Cell: The Trojan Horse Approach—Molecu-
lar and Cellular Neuroscience—2004—pp. 85-131—vol.
27—Elsevier Inc.—The Netherlands.

Dominguez-Bendala et al—TAT-Mediated Neurogenin 3 Protein
Transduction Stimulates Pancreatic Endocrine Differentiation In
Vitro—Diabetes—Mar. 2005—pp. 720-726—vol. 54—The Ameri-
can Diabetes Association—USA.

Fawell et al.—Tat-Mediated Delivery of Heterologous Proteins into
Cells—Cell Biology—Proceedings of the National Academy of Sci-
ences—1Jan. 8, 1994—pp. 664-668—vol. 91—Biogen Inc—USA.
Fornoni et al—The L-Isoform but not D-Isoforms of a JNK Inhibi-
tory Peptide Protects Pancreatic p-cells—Biochemical and Bio-
physical Research Communications—Jan. 2, 2007—pp. 227-233—
vol. 354—ScienceDirect—Elsevier Inc.—USA.

Frankel, Alan D. and Pabo, Carl O.—Cellular Uptake of the Tat
Protein from Human Immunodeficiency Virus—Cell—Dec. 23,
1988—pp. 1189-1193—vol. 55—Cell Press—USA.

Fujita et al.—Prophylactic or Therapeutic Agent for Retinal Diseases
and Method for Preventing or Treating Retinal Diseases, Each Com-
prising JNK (C-JUN N-Terminal Kinase)-Inhibiting Peptide, and
Use of the Peptide—International Application No. PCT/JP2010/
55208—Santen Pharmaceutical Co., Ltd.—Database WPI—Thomp-
son Scientific—pp. 1-4—XP-002643212—USA, Apr. 7, 2011.
Futaki et al—Arginine-rich Peptides—An Abundant Source of
Membrane-Permeable Peptides Having Potential as Carriers for
Intracellular Protein Delivery—The Journal of Biological Chemis-
try—Feb. 23,2001—pp. 5836-5840—vol. 276—No. 8—The Ameri-
can Society of Biochemistry and Molecular Biology, Inc.—USA.
Gammon et al —Quantitative Analysis of Permeation Peptide Com-
plexes Labeled with Technetium-99m: Chiral and Sequence-Specific
Effects on Net Cell Uptake—Bioconjugate Chemistry—Mar. 4,
2003—pp. 368-376—vol. 14—No. 2—American Chemical Soci-
ety—USA.

Gotthardt et al—Interactions of the Low Density Lipoprotein Recep-
tor Gene Family with Cytosolic Adaptor and Scaffold Proteins Sug-
gest Diverse Biological Functions in Cellular Communication and
Signal Transduction—The Journal of Biological Chemistry—Aug.
18, 2000—pp. 25616-25624—vol. 275—No. 33—The American
Society for Biochemistry and Molecular Biology, Inc.—USA.



US 9,150,618 B2
Page 6

(56) References Cited
OTHER PUBLICATIONS

Guichard et al—Antigenic Mimicry of Natural L-Peptides with
Retro-Inverso-Peptidomimetics—Proceedings of the National Acad-
emy of Sciences—Immunology—Oct. 1994—pp. 9765-9769—vol.
91—The National Academy of Sciences—USA.

Gunaseelan et al—Synthesis of Poly(ethylene glycol)-Based
Saquinavir Prodrug Conjugates and Assessment of Release and Anti-
HIV-1 Bioactivity Using a Novel Protease Inhibition Assay—
Bioconjugate Chemistry—Oct. 28, 2004—pp. 1322-1333—vol.
15—No. 6—American Chemical Society—USA.

Gura, Trisha—Cancer Models: Systems for Identifying New Drugs
Are Often Faulty—Science—Nov. 7, 1997—pp. 1041-1042—No.
278 (5340)—USA.

Hawiger, Jacek—Noninvasive Intracellular Delivery of Functional
Peptides and Proteins—Current Opinion in Chemical Biology—
1999—pp. 89-94—~vol. 3—FElsevier Science Ltd—USA.

Hayashi et al.—Development of Oligoarginine-Drug Conjugates
Linked to New Peptidic Self-Cleavable Spacers Toward Effective
Intestinal Absorption—Bioorganic and Medicinal Chemistry Let-
ters—Jul. 7, 2007—pp. 5129-5132—~vol. 17—ScienceDirect—
Elsevier Ltd—USA.

Heemskerk et al.—From Chemical to Drug: Neurodegeneration
Drug Screening and the Ethics of Clinical Trials—Commentary—
Nature Neuroscience Supplement—Nov. 2002—pp. 1027-1029—
vol. 5—Nature Publishing Group—http://www.nature.com./
natureneuroscience—USA.

Herve et al—On the Immunogenic Properties of Retro-Inverso
Peptides. Total Retro-Inversion of T-Cell Epitopes Causes a Loss of
Binding to MHC II Molecules—Molecular Immunology—1997—
pp. 157-163—vol. 34—No. 2—Elsevier Science Ltd.—United
Kingdom.

Hillier et al.—Homo sapiens—The WashU-Merck EST Project—
EMBL Sequence Database—R85141—Aug. 17, 1995—p. 1—XP-
002076858—USA.

Ho et al—Synthetic Protein Transduction Domains: Enhanced
Transduction Potential in Vitro and in Vivo—Advances in Brief—
Cancer Research—Jan. 15, 2001—pp. 474-477—vol. 61—USA.
Holinger et al.—Bak BH3 Peptides Antagonize Bcl-xL Function and
Induce Apoptosis through Cytochrome c-independent Activation of
Caspases—The Journal of Biological Chemistry—May 7, 1999—
pp. 13298-13304—vol. 274—No. 19—The American Society for
Biochemistry and Molecular Biology, Inc—USA.

Holzberg et al—Disruption of the ¢-JUN-JINK Complex by a Cell-
permeable Peptide Containing the ¢-JUN 8 Domain Induces
Apoptosis and Affects a Distinct Set of Interleukin-1-induced
Inflammatory Genes—The Journal of Biological Chemistry—Oct.
10, 2003—pp. 40213-40223—vol. 278—No. 41—The American
Society for Biochemistry and Molecular Biology, Inc.—USA.
Houghten, Richard A.—General Method for the Rapid Solid-Phase
Synthesis of Large Numbers of Peptides: Specificity of Antigen-
Antibody Interaction at the Level of Individual Amino Acids—Pro-
ceedings of the National Academy of Sciences—Immunology—
Aug. 1985—pp. 5131-5135—~vol. 82—The National Academy of
Sciences—USA.

Huq et al—Specific Recognition of HIV-1 TAR RNA by a D-Tat
Peptide—Comment—Nature Structural Biology—Nov. 1997—pp.
881-882—vol. 4—No. 1 1—Nature Publishing Group—http://www.
nature.com/nsmb—USA.

Johnson, Gary L. and Nakamura, Kazuhiro—The c-jun Kinase/
Stress-Activated Pathway: Regulation, Function and Role in Human
Disease—Biochimica et Biophysica Acta—Jan. 4, 2007—pp. 1341-
1348—vol. 1773—ScienceDirect—Elsevier B.V.—The Nether-
lands.

Jung, Giinther (Editor)—Chapter 5—The Versatility of Nonsupport-
Bound Combinatorial Libraries—Pinilla et al.—Combinatorial
Peptide and Nonpeptide Libraries—A Handbook—May 1997—pp.
139-171—Wiley-VCH—USA.

Jung, Giinther (Editor)—Chapter 11—Cyclic Peptide Libraries:
Recent Developments—Spatola, Amo F. and Romanovskis,
Peteris—Combinatorial Peptide and Nonpeptide Libraries—A
Handbook—May 1997—pp. 327-347—Wiley-VCH—USA.

Nori, Aparna and Kopecek, Jindrich—Intracellular Targeting of
Polymer-Bound Drugs for Cancer Chemotherapy—Advanced Drug
Delivery  Reviews—Dec. 24, 2004—pp. 609-636—vol.
57—ScienceDirect—Elsevier B.V.—The Netherlands.

Okitsu et al.—Protein Transduction Domains Enable Isolated Islets
to Efficiently Internalize the Target Protein—Transplantation Pro-
ceedings—Feb. 2003—p. 479—vol. 35—FElsevier Science inc.—
USA.

Pan et al—Small Peptide Inhibitor of INKs Protects Against MPTP-
Induced Nigral Dopaminergic Injury via Inhibiting the JNK-Signal-
ing Pathway—Laboratory Investigation—Feb. 2010—pp. 156-
167—vol. 90—USCAP, Inc —USA.

Parkinson’s Disease: Challenges, Progress, and Promise—Publica-
tion—National Institute of Neurological Disorders and Stroke—Na-
tional Institutes of Health—2004—22 pages—No. 05-5595—
<http://www.ninds.nih.gov/disorders/parkinsons_ disease/
parkinsons__research__prhtm.

Penco et ai.—Identification of an Import Signal for, and the Nuclear
Localization of, Human Lactoferrin—Biotechnology and Applied
Biochemistry—Dec. 2001—pp. 151-159—vol. 34—Portland Press
Ltd—United Kingdom.

Pennington, Michael W. and Dunn, Ben M. (Editors)—Chapter
11—Design of Novel Synthetic Peptides including Cyclic
Conformationally and Topgraphically Constrained Analogs—
Hruby, Victor and Bonner, G. Gregg—Methods in Molecular Biol-
ogy—vol. 35—Peptide Synthesis Protocols—1994—pp. 201-239—
Humana Press Inc.—USA.

Pennington, Michael W. and Dunn, Ben M. (Editors)—Chapter
12—Solid-Phase Synthesis of Peptides Containing the CH2NH
Reduced Bond Surrogate—Pennington, Michael W.—Methods in
Molecular Biology—vol. 35—Peptide Synthesis Protocols—
1994—pp. 241-247—Humana Press Inc. —USA.

Pirvola et al.—Rescue of Hearing, Auditory Hair Cells, and Neurons
by CEP-1347/KT7515, an Inhibitor of ¢c-Jun N-Terminal Kinase
Activation—The Journal of Neuroscience Jan. 1, 2000 pp. 43-50—
vol. 20—No. 1—Society of Neuroscience—USA.

Pratner et al.—Synthesis and Characterization of a Gd-DOTA-D-
Permeation Peptide for Magnetic Resonance Relaxation Enhance-
ment of Intracellular Targets—Research Article—Massachusetts
Institute of Technology—Molecular Imaging—Oct. 2003—pp. 333-
341—vol. 2—No. 4—The Society of Molecular Imaging—USA.
Ramage, Robert and Epton, Roger (Editors)—Chapters 165 and
166—Guichard et al—Chapter 167—Gur’yanov et al —EPS—Pro-
ceedings of the Twenty-Fourth European Peptide Symposium, Sep.
8-13, 1996, Edinburgh, Scotland—pp. 447-451—The European
Peptide Society—Mayflower Scientific Ltd.—United Kingdom.
Ramage, Robert and Epton, Roger (Editors)—Chapter—183—
Horvath et al—Chapter 184—Hruby et al—EPS—Proceedings of
the Twenty-Fourth European Peptide Symposium, Sep. 8-13, 1996,
Edinburgh, Scotland—pp. 483-486—The European Peptide Soci-
ety—Mayflower Scientific Ltd.—United Kingdom.

Ramanathan et al—Targeting the Sodium-Dpendent Multivitamin
Transporter (SMVT) for Improving the Oral Absorption Properties of
a Retro-Inverso Tat Nonapeptide—Pharmaceutical Research—1Jul.
2001—pp. 950-956—~vol. 18—No. 7—USA.

Ribeiro et al—Heme Oxygenase-1 Fused to a TAT Peptide
Transduces and Protects Pancreatic 3-Cells—BBRC—Biochemical
and Biophysical Research Communications—Apr. 4, 2003—pp.
876-881—vol. 305—ScvienceDirect—Academic Press—Elesevier
Science (USA)—USA.

Rickels et al—Phage Display Selection of Ligand Residues Impor-
tant for Src Homology 3 Domain Binding Specificity—Biochemis-
try—Proceedings of the National Academy of Science—Nov.
1995—pp. 10909-10913—vol. 92—National Academy of Sci-
ence—USA.



US 9,150,618 B2
Page 7

(56) References Cited
OTHER PUBLICATIONS

Robinson et al.—Properties and Structure-Activity Studies of Cyclic
B-hairpin Peptidomimetics Based on the Cationic Antimicrobial
Peptide Protegrin I—Bioorganic & Medicinal Chemistry—Jan. 7,
2005—pp. 2055-2064—~vol. 13—ScienceDirect—Elsevier Ltd.—
USA.

Roduit, Raphaél and Schorderet, Daniel F—MAP Kinase Pathways
in UV-Induced Apoptosis of Retinal Pigment—Epithelium ARPE19
Cells—Apoptosis—2008—pp. 343-353—DOI 10.1007/s10495-
008-0179-8—Springer Science+Business Media, LLC—USA.
Rojas et al—Controlling Epidermal Growth Factor (EGF)-Stimu-
lated Ras Activation in Intact Cells by a Cell-Permeable Peptide
Mimicking Phosphorylated EGF Receptor—Journal of Biological
Chemistry—Nov. 1, 1996—pp. 27456-27461—vol. 271—No.
44—The American Society for Biochemistry and Molecular Biol-
ogy, Inc.—USA.

Roy et al.—Role of the JINK Signal Transduction Pathway in Inflam-
matory Bowel Disease—World Journal of Gastroenterol—Jan. 14,
2008—pp. 200-202—vol. 14—No. 2—www.wjgnet.com—USA.
Ruben et al.—Structural and Functional Characterization of Human
Immunodeficiency Virus tat Protein—Journal of Virology—Jan.
1989—pp. 1-8—vol. 63—No. l—American Society for Microbiol-
ogy—USA.

Rudikoff et al—Single Amino Acid Substitution Altering Antigen-
Binding Specificity—Immunology—Proceedings of the National
Academy of Science—Mar. 1982—pp. 1979-1983—vol. 79—Na-
tional Academy of Science—USA.

Rudinger, J—Characteristics of the Amino Acids as Components of
a Peptide Hormone Sequence—Peptide Hormones—1976—pp.
1-7—University Park Press, Baltimore—USA.

Saito, Naoyuki G. and Paterson, Yvonne—Contribution of Peptide
Backbone Atoms to Binding of an Antigenic Peptide to Class 1 Major
Histocompatibility Complex Module—Molecular Immunology—
Nov. 13, 1997—pp. 1133-1145—vol. 34—Nos. 16-17—
Pergamon—Flsevier Science Ltd.—United Kingdom.

Schimmer et al—The BH3 Domain of BAD Fused to the Anten-
napedia Peptide Induces Apoptosis via its Alpha Helical Structure
and Independent of Bel-2—Cell Death and Differentiation—Feb. 18,
2001 pp. 725-733—vol. 8—No. 7—Canada.

Schinzel, R. and Drueckes, P—The Phosphate Recognition Site of
Escherichia coli Maltodextrin Phosphorylase—FEBS Letters—Jul.
29, 1991—pp. 125-128—~vol. 286—Nos. 1 and 2—Federation of
European Biochemical Societies—Elsevier Science Publishers
B.V.—The Netherlands.

Schwarze et al.—In Vivo Protein Transduction: Delivery of a Bio-
logically Active Protein into the Mouse—Science—Sep. 3, 1999—
pp. 1569-1572—vol. 285—Science Magazine—USA.

Sebestyen et al.—DNA Vector Chemistry: The Covalent Attachment
of Signal Peptides to Plasmid DNA—Research—Nature Biotechnol-
ogy—Jan. 16, 1998—pp. 80-85—vol. 16—USA.

Selective Dimerisation of Cysteines to form Heterodimers—Aim—
Chemistry—Procedure—NJE—Feb. 3, 1997—One Page—USA.
Shimonishi, Yasutsuga (Editor)—Oechlke et al.—Rapid Transloca-
tion of Amphipathic a-Helical and p-Sheet-Forming Peptides
through Plasma Membranes of Endothelian Cells—pp. 282-783—
Van Regenmortel et al—Peptide Analogues as Vaccines and
Immunomodulators—pp. 784-787—Saito, N.G. and Paterson,
Y—Contributation of Peptide Backbone Atoms to Binding of an
Antigenic Peptide to Class I Major Histocompatibility Complex
Molecule—pp. 805-807—Peptide Science—Present and Future—
Kluwer Academic Publishers—United Kingdom; 1999.

Smilek et al.—A Single Amino Acid Change in a Myelin Basic
Protein Peptide Confers the Capacity to Prevent Rather than Induce
Experimental Autoimmune Encephalomyelitis—Immunology—
Proceedings of the National Academy of Science—Nov. 1, 1991—
pp. 9633-9637—vol. 88—No. 21—The National Academy of Sci-
ence—USA.

Stevens et al—Efficient Generation of Major Histocompatibility
Complex Class I-Peptide Complexes Using Synthetic Peptide Librar-
ies—The Journal of Biological Chemistry—Jan. 3, 1998—pp. 2874-
2884—vol. 273—No. 5—The American Society for Biochemistry
and Molecular Biology, Inc.—USA.

Stevens et al—Peptide Length Preferences for Rat and Mouse MHC
Class I Molecules Using Random Peptide Libraries—FEuropean Jour-
nal of Immunology—April—pp. 1272-1279—vol. 28—No.
4—Wiley-VCH Verlag GmbH—Germany, 1998.

Fischer, PM.—The Design, Synthesis and Application of
Stereochemical and Directional Peptide Isomers: A Critical
Review—Current Protein and Peptide Science—2003—pp. 339-
356—vol. 4—Bentham Science Publishes Ltd.—United Kingdom.
Thoren et al—The Antennapedia Peptide Penetratin Translocates
across Lipid Bilayers—The First Direct Observation—FEBS Let-
ters—2000—pp. 265-268—No. 482—Federation of European Bio-
chemical Societies—Elsevier Science B.V.—FEurope.

Torchilin et al.—Fluorescence Microscopy to Follow the Targeting of
Liposomes and Micelles to Cells and their Intracellular Fate—Ad-
vanced Drug Delivery Reviews—IJan. 2005—pp. 95-109—vol.
57—ScienceDirect Elsevier B.V.—The Netherlands.

Torgerson et al.—Regulation of NF-kappa B, AP-1, NFAT, and
STAT1 Nuclear Import in T Lymphocytes by Noninvasive Delivery
of Peptide Carrying the Nuclear Localization Sequence of NF-kappa
B pS0—1Journal of Immunology—1998—pp. 6084-6092—vol.
161—The American Association of Immunologists—USA.
Touchard et al.—A Peptide Inhibitor of c-Jun N-Terminal Kinase for
the Treatment of Endotoxin-Induced Uveitis—Immunology and
Microbiology—Investigative Ophthalmology & Visual Science—
Sep. 2010—pp. 4683-4693—vol. 51—No. 9—Association for
Research in Vision and Ophthalmology—USA.

Tournier et al—Mitogen-Activated Protein Kinase Kinase 7 is an
Activator of the c-Jun NH2-Terminal Kinase—Cell Biology—Pro-
ceedings of the National Academy of Science—Jul. 1997—pp. 7337-
7342—vol. 94—National Academy of Science—USA.

Van Regenmortel et al.—D-Peptides as Immunogens and Diagnostic
Reagents—Protein Engineering—Current Opinion of Biotechnol-
0gy—1998—pp. 377-382—vol. 8—Current Biology Publications—
France.

Vives et al—A Truncated HIV-1 Tat Protein Basic Domain Rapidly
Translocates Through the Plasma Membrane and Accumulates in the
Cell Nucleus—Journal of Biological Chemistry—Jun. 20, 1997—
pp. 16010-16017—vol. 272—No. 25—The American Society for
Biochemistry and Molecular Biology, Inc—USA.

Vives et al—Structure-Activity Relationship Study of the Plasma
Membrane Translocating Potential of a Short Peptide from HIV-1 Tat
Protein—Letters in Peptide Science—1997—pp. 429-436—vol.
4—Kluwer Academic Publishers—The Netherlands.
Vocero-Akbani et al—Killing HIV-Infected Cells by Transduction
with an HIV Protease-Activated Caspase-3 Protein—Nature Medi-
cine—Jan. 1999—pp. 29-33—vol. 5—No. |—Nature America
Inc.—USA.

Voet, Donald and Voet, Judith G.—Abnormal Hemoglobins—
1995—pp. 235-241—Biochemistry Second Edition—John Wiley &
Sons, Inc.—USA.

Wadia et al.—Delivery of Novel Anti-Cancer Peptides by Protein
Transduction Domains—Peptides—May 2004—pp. 65-69—Ameri-
can Pharmaceutical Review—USA.

Waldmeier et al—Recent Clinical Failures in Parkinson’s Disease
with Apoptosis Inhibitors Underline the Need for a Paradigm Shift in
Drug Discovery for Neurodegenerative Diseases—Biochemical
Pharmacology—Nov. 15, 2006—pp. 1197-1206—vol. 72—No.
10—ScienceDirect—Elsevier Inc.—USA.

Walsh et al —Erythrocyte Survival is Promoted by Plasma and Sup-
pressed by a Bak-Derived BH3 Peptide that Interacts with Mem-
brane-Associated Bel-XIL—Red Cells—Blood—May 1, 2002 pp.
3439-3448—vol. 99—No. 9—The American Society of Hematol-
ogy—USA.

Wender et al.—The Design, Synthesis, and Evaluation of Molecules
that Enable or Enhance Cellular Uptake: Peptoid Molecular Trans-
porters—Proceedings of the National Academy of Science—Nov.
21, 2000—pp. 13003-13008—vol. 97—No. 24—The National
Academy of Science—USA.



US 9,150,618 B2
Page 8

(56) References Cited
OTHER PUBLICATIONS

Whitmarsh et al—A Mammalian Scaffold Complex that Selectively
Mediates MAP Kinase Activation—Science—Sep. 11, 1998—pp.
1671-1674—vol. 281—5383—www.sciencemag.org—USA.
Whitmarsh, A.J. and Davis, R.J—Transcription Factor AP-1 Regu-
lation by Mitogen-Activated Protein Kinase Signal Transduction
Pathways—Review—Journal of Molecular Medicine Oct. 7, 1996—
pp. 589-607—vol. 74—No. 10—Springer-Verlag—USA.

Wilson, David—Preventing Nerve Cell Death in ALS—Internet
document—<http://www.als.caJ__news/57 aspx>—Dec. 5,2001—2

pages—USA.
Wishart et al—A Single Mutation Converts a Novel
Phosphotyrosine Binding Domain into a Dual-specificity

Phosphatase—Communication—The Journal of Biological Chemis-
try—Nov. 10, 1995—pp. 26782-26785—vol. 270—No. 45—The
American Society for Biochemistry and Molecular Biology, Inc.—
USA.

Ahmed et al., “Basal cancer cell survival involves INK2 suppression
of'a novel INK 1/c-Jun/Bcl-3 apoptotic network,” PLOS ONE 4(10):
€7305 (2009).

Asanuma et al., “Protection against malonate-induced ischemic brain
injury in rat by a cell-permeable peptidic c-Jun N-terminal kinase
inhibitor, (L)-HIV-TAT48-57-PP-JBD20, observed by the apparent
diffusion coefficient mapping magnetic resonance imaging method,”
Neurosci Lett., 359(1-2):57-60 (2004) (only abstract).

Bost et al., “The Jun kinase 2 isoform is preferentially required for
epidermal growth factor-induced transformation of human AS549
lung carcinoma cells,” Molecular and Cellular Biology, 19(3): 1938-
1949 (1999).

Chang Lufen et al., JNK1 is required for maintenance of neuronal
microtubules and controls phosphorylation of microtubule-associ-
ated proteins, Developmental Cell, 4(4): 521-533 (2003).

Hunot Stephan et al., “JNK-mediated induction of cyclooxygenase 2
is required for neurodegeneration in a mouse model of Parkinson’s
disease,” Proceedings of the National Academy of Sciences of the
United States of America, 101 (2): 665-670 (2004).

Jaeschke et al., “Disruption of the Jnk2 (Mapk9) gene reduces
destructive insulitis and diabetes in a mouse model of type I diabe-
tes,” Proceedings of the National Academy of Sciences of the United
States of America, 102(19): 6931-6935, (2005).

Kaneto et al., “Possible novel therapy for diabetes with cell-perme-
able INK-inhibitory peptide,” Nature Medicine, 10(10):1128-1132
(2004).

Kuan et al., “A critical role of neural-specific INK3 for ischemic
apoptosis,” Proceedings of the National Academy of Sciences of the
United States of America, 100(25): 15184-15189 (2003).

Polyakov et al., “Novel Tat-peptide chelates for direct transduction of
technetium-99m and rhenium into human cells for imaging and
radiotherapy” Bioconjugate Chem., 11: 762-771 (2000).

Saar et al., “Cell-penetrating peptides: a comparative membrane tox-
icity study,” Analytical Biochemistry, 345(1):55-65 (2005).
Sabapathy, “Role of the INK pathway in human diseases,” Progress
in Molecular Biology and Translational Science, 106:145-169
(2012).

Salh, “c-Jun N-terminal kinases as potential therapeutic targets,”
Expert Opin Ther Targets, 11(10):1339-1353 (2007).

Seki etal., “Aliver full of INK: signaling in regulation of cell function
and disease pathogenesis, and clinical approaches,” Gastroenterol-
ogy, 143(2):307-320 (2012).

Sumara et al., “Jnking atherosclerosis,” Cellular and Molecular Life
Sciences, Birkhiuser Verlag, 62(21): 2487-2494 (2005).

Tachibana et al., “JNK1 is required to preserve cardiac function in the
early response to pressure overload, Biochemical and Biophysical
Research Communications,” 343(4): 1060-1066 (2006).

Westwick et al., “Activatin of Jun kinase is an early event in hepatic
regeneration,” The Journal of the Clinical Investigation, 95(2): 803-
810 (1995).

DuH. et al., INK inhibition reduces apoptosis and neovascularization
in a murine model of age-related macular degeneration, Proc Natl
Acad Sci U S A. Feb. 5, 2013;110(6):2377-82. Epub Jan. 22, 2013.
Iyer S. et al., RDPS58, a rationally designed peptide, inhibits multiple
forms of pathogenic inflammation through the inhibition of
p38MAPK and JNK, Biopolymers, vol. 71, No. 3, 061, p. 298, Jan.
2013.

Noguchi H. et al., Cell Permeable Peptide of INK Inhibitor Prevents
Islet Apoptosis Immediately After Isolation and Improves Islet Graft
Function, American Journal of Transplantation, vol. 5, No. 8, pp.
1848-1855, Aug. 2005.

Noguchi H. et al., Effect of INK Inhibitor During Islet Isolation and
Transplantation, Transplantation proceedings, vol. 40, No. 2, pp.
379-381, Mar. 2008.

Sakane T. et al., Current Concepts: Behcet’s disease, The New
England Journal of Medicine, vol. 341, No. 17, pp. 1284-1291, Oct.
21, 1999.

* cited by examiner



US 9,150,618 B2

Sheet 1 of 21

Oct. 6, 2015

U.S. Patent

suoseylewexaq =3

LL:ON dI D3S I
3|01y EZA

Sd1eE3a

-0’}
S’} o

(]
0T 3
G2 \.w
Loe &

-5 m

(e

LL:ON Al O3S A
S|OIUSA EzA
sd1e=3

Eazd

A

ey




U.S. Patent Oct. 6, 2015 Sheet 2 of 21 US 9,150,618 B2

2 8§ & 8 8 3
- o~ Qo o (=] o
[9as] (¢9498) unp-o-oydsoyd
Jo ('n’v) oneu jejuoswiadxy

B-tubulin

O .
= g
a @D N
8 i L 6
- s S
> @ g 7
o g1
0
S
>
o
- >
=2
O ——
ul
> [72) |
<@
12
S
S
—
8
O
£ o
2 D
< 5
3
(&)

Fig. 2



U.S. Patent Oct. 6, 2015 Sheet 3 of 21 US 9,150,618 B2

Iris




U.S. Patent Oct. 6, 2015 Sheet 4 of 21 US 9,150,618 B2

0
o
>
@
>
£
=
©
[
I

Uveitic eyes

SEQIDNO: 111V SEQID NO: 11 IVT

A

«

@

c

S

o
(&}
<
R4
=

>
-

<3

a

[
s

5

Retina

SEQID NO: 111V SEQID NO: 11IVT

Scale bar : 50um

== panels A-F, M-N, Q-R, V
— panels G-L, O-P, S-U, W

Fig. 4



U.S. Patent Oct. 6, 2015 Sheet 5 of 21 US 9,150,618 B2

-

: §

Qo 2
nd2g
5 w28
1§ Ry

—

F
= o - o
& S e

m SNINd jO JsquinN

200-

150-

100-
50
0

< slisd +1a3
JO JaquinN

Fig. 5



U.S. Patent Oct. 6, 2015 Sheet 6 of 21 US 9,150,618 B2

ED1

Iris

Ciliary body

Scale bar : 50uym
= panels A-U
insets c-r

Iris

Ciliary body

Retina
. £

Retina

Fig. 6



U.S. Patent Oct. 6, 2015 Sheet 7 of 21 US 9,150,618 B2

A v VT

Vehicle sEaibnNo:11  Vehicle seqipNo:11

Al ——| - - —| - g
oo [ R

~ 125
B S_ %Z3 Vehicle

< £ 1.00- N SEQ ID NO: 11
58
€ g 0.75+
SE
g wy 0.504
€0
—
5= 025
8%
W 000

Fig. 7



US 9,150,618 B2

Sheet 8 of 21

Oct. 6, 2015

U.S. Patent

abugjieyd Sd- 19ye SINOH
sy v 9

Z000°0=9 ,us
200>d,

S3LNWVY

(1wyBd) s3INVY

Il ‘ON
Al aio3as

Sd1-8-

abuajieys Sd J9ye SINOH

8y 2 9
A 0
. [os
=001
0
X Sl
5 002
soo.ovaa:.
600°0>d ,, Losz
DL-dIN

{1wy6d) 0 4-diN

abuajieyd Sd 19ye SINoH

8 ¥z 9
1 'l Il o
000}
=
000z Q
L
©
©
\ 000y I
\ , =
N\ p et
2000°0>d - & 0005
o
too L0009
l-dOWN

saupjowayn : y

Fig. 8A



US 9,150,618 B2

Sheet 9 of 21

Oct. 6, 2015

U.S. Patent

kL :ON
aioas

Sd1-8-

aBuajieys gd1 JoYye SINOH

aBuajieys gd7 Joye sinoy

<l

" Py S
00} )

—-— N,

(N ™
00z N A

—-— N,

&
00 M
ooy 1000'0>d 14e

£0'0>d ,
-00s
A~NJI

4

s

0L

o743

(juyBd) AN

eBusjjeys §d- Joye SINoH

8y /4 ]
I A L 0
tob
w
T
Qe
I
Log
1 ol 1]
abuajeyd gd 19Ye SInoH
8y vz 9
'l A L ﬂ
0005
00001
£000>d .
v00>d,
Rl
Looost

9

(jwybd) g-1

aBusjjeyd §d1 Joye SINoH

N
3
00} 5
Q
3
Looz
oL
afiua)|2yd g4 Jeye sinoH
v ve 9 aa)
A 1 o (0]
4 o0
T Ll
05 &
09 @
3
oL =~
200059 .
Log
0-3INL

saunjo}hn : g



US 9,150,618 B2

Sheet 10 of 21

Oct. 6, 2015

U.S. Patent

abuajjeyo sd J9ye sINoHy

S3LNWVY

0

00004
~0000Z
-0000€
0000
-00005
00009
-0000L
~00008
-00006

(twy/bd) S3INVY

1Al

1Al SIPIYSA ~e~

1 :ON
aio3ss

I.l

abuajjeyo sd 49Ye SINOH

05

=00}

2
(1w;Bd) 0L-dIN

-00C

obugjjeys sd1 19ye sinoH

214 vZ 9
'] 1 [ n

~0052 =
[}
v
-

F000S
-]
Q
3

R00S. =

=0000}

1-dOI
saupjowayy : y

Fig. 9A



US 9,150,618 B2

Sheet 11 of 21

Oct. 6, 2015

U.S. Patent

aBuajjeyd g4 JoYye SINoH

il ‘ON
1Al ao3as

1Al SPIYSA -8~

e

oY

E)
(uyBd) g1

14 S ||

eBuajieys 4 Joye SINoH aBus)|eyo g4 Joye SINoH

i vz g . sy 74 9
001
Hooz = -00t M
oo 2 002 p
35 —_—
00y nww @
3 3
ro0s = Loog = \
-009 — W
LooL ~00%

A-N4I 9-1I

abuajjeys sd1 Joye SINoK

-0

000S

0000}

000S1

-00002

~0005C

(lwy6d) 9-

abusjieys Sd1 so)e SINOH

g
(1w/Bd) o1~

ol

oBuajeyo §d1 JOUR SINOH

0L
-0
oe
alid
oS
09

D oz
~ ., 02
06

001
-0L1

(jwy/Bd) ©-4NL

S0'0>d#

0-4NL
saunoyin : g

Fig. 9B



U.S. Patent Oct. 6, 2015 Sheet 12 of 21 US 9,150,618 B2

ccgeecccage tcagtccgaa ccecgeggcg g9cggéggett coctccacacg cctccaccte 60
€gcegeegee geegeegeceg ccgcctccc9 cgcc§ctttc.cgcccggatg gccaggetga 120
gceecgggaat ggcggagcga gagagcggcee tgagcggggyg tgccgegtcc ccaccggecg 180
cttccccatt cctgggactg cacatcgcgt cgcctcccaa tttcaggctc acccatgata 240
tcagcectgga ggagtttgag gatgaagacc tttcggagat cactgatgag tgtggcatca 300
gcctgecagtg caaagacacc ttgtctctcocc ggoccccgeg cgeecgggeta ctgtctgegg 360
gtagcagcgg tagcgegggg agceggetge aggcggagat gectgcagatg gacctgateg 420
acgcggcaag tgacactccg ggcgecgagg acgacgaaga ggacgacgac gagctcgcetg 480
cccaacggcc aggagtgggg ccttccaaag ccgagtctgg ccaggagccg gegtctegea 540
gccagggtca gggccagggc cccggcacag getgeggaga cacctaccgg cccaagagge 600
ctaccacgct caaccttttc ccgcaggtge cgeggtctca ggacacgctg aataataact 660
ctttaggcaa aaagcacagt tggcaggacc gtgtgtctcg atcatcctec cctctgaaga 720
caggggagca gacgccteca catgaacata tctgcctgag tgatgagctg ccgccccagg 780
gcagtcctgt tcccacccag gatcgtggea cttccaccga cagcccttgt cgcecgtactg 840
cagccaccca gatggcacct ccaagtggtc cccctgecac tgcacctggt ggceggggcce 900
actcccatcg agatcggtcc atatcagcag atgtgcggct cgaggcgact gaggagatct 960
acctgaccce agtgcagagg cccccagacc ctgcagaacc cacctccace ttcttgcecac 1020
ccactgagag ccggatgtct gtcagctcgg atcctgaccc tgccgcettac tctgtaactg 1080
cagggcgacc gcacccttcc atcagtgaag aggatgaggg cttcgactgt ctgtecatccce 1140
cagagcaagc tgagccacca ggtggagggt ggcggggaag cctcggggag €caccaccge 1200
ctccacggge ctcactgagc tcggacacca gegcactgtc ctacgactct gtcaagtaca 1260
cactggtggt ggatgagcat gcccagcttg agttggtgag cctgcggcca tgttttggag 1320
attacagtga cgaaagcgac tctgccactg tctatgacaa ctgtgcctet gectectege 1380
cctacgagtce agccattggt gaggaatatg aggaggcccc tcaacccegg cctcccacct 1440
gcctgtcaga ggactccaca ccggatgage ctgacgtcca cttctctaag aagtttctga 1500
atgtcttcat gagtggccgc tctcgttcct ccagtgeccga gtcctttggg ctgttetect 1560
gtgtcatcaa tggggaggag catgagcaaa cccatcgggc tatattcagg tttgtgcctc 1620
ggcatgaaga tgaacttgag ctggaagtgg acgaccctct gectggtggag ctgcaggcag 1680

Fig. 10
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aagactattg gtatgaggcc tataacatgc gcactggage cegtggtgtc tticctgect 1740
actatgccat tgaggtcacc aaggagcctg agcacatgge agccecttgec aaaaacageg 1800
actggattga ccagttccgg gtgaagttcc tgggctctgt ccaggttcct tatcacaagg 1860
gcaatgatgt cctctgtgct getatgcaaa agatcgccac cacccgecgg ctcaccgtgo 1920
actttaaccc gcecctccage tgtgtccttg aaatcagcgt taggggtgtc aagataggtg 1980
tcaaagctga tgaagctcag gaggccaagg gaaataaatg tagccacttt ttccagctaa 2040
aaaacatctc tttctgtggg taccatccaa agaacaacaa gtactttggg tttatcacta 2100
agcaccctge tgaccaccgg tttgoctgec atgtcttigt gtctgaagat tccaccaaag 2160
ccctggcaga gtetgtgggg cgtgcatttc agcagttcta caagcaattt gtggaatata 2220
cctgtcctac agaagatatc tacttggagt agcagcaacc cccctctetg cageccctca 2280
gccccaggee agtactagga cagctgactg ctgacaggat gttgtactgc cacgagagaa 2340
tgggggagtg agggctgttg gggtcggggg gcaggggttt ggggagagge agatgcagtt 2400
tattgtaata tatggggtta gattaatcta tggaggacag tacaggctct ctcggggctg 2460
gggaagggca gggctggggt gggggtcagg catctggeca caaaggggtc ccctagggac 2520
agaggcgctg caccatcctg ggcttgtttc atactagagg ccctggcttt ctggctcttg 2580
ggtcctgecet tgacaaagcc cagccacctg‘gaagtgtcac cttcecttgt ccacctcacc 2640
cagtgccctg agctcatgct gagcccaagc acctccgaag gactttccag taaggaaatg 2700
gcaacatgtg acagtgagac cctgttctca tctgtgggge tceggcagct ccgaccccca 2760
gcctggecag cacgctgacc ctggcaagct tgtgtgtica aagaaggaga gggccacage 2820
aagccctgee tgccagggaa ggttccctet cagetggecc cagccaactg gtcactgtct 2880
tgtcacctgg ctactactat taaagtgcca tttcttgtct gaaaaaaaaa aaaaaaaaaa 2940
aaaaaaactc gag 2953

Fig. 10 (cont.)
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Met Ala Arg Leu ger Pro Gly Met Ala G1p Arg Glu Ser Gly Leu Ser

Gly Gly Ala Ala Ser Pro-Pro Ala Ala $ét pro phe Leu Gly Leu His
20 25 30

Ile Ala ser Pro Pro Asn Phe Arg Leu Thr His Asp Ile Ser Leu Glu
35 40 45

Glu Ege Glu Asp Glu Asp %gu ser Glu Ile Thr ggp G6lu Cys Gly Ile

ser Leu GIn Cys Lys Asp Thr Leu Ser Leu Arg Pro Pro Arg Ala Gly
65 70 75 80

Leu Leu Ser Ala Gly Ser Ser Gly Ser Ala Gly Ser Arg Leu GIn Ala
85 90 95

Glu Met Leu Gln Met Asp Leu Ile Asp Ala Ala Ser Asp Thr Pro Gly
100 105 110 ‘

Ala Glu Asp Asp Glu Glu Asp Asp Asp Glu Leu Ala Ala GIn Arg Pro
115 120 125

Gly val Gly Pro ser Lys Ala Glu Ser Gly Gin Glu Pro Ala Ser Arg
130 : 135 140

ser GIn Gly GIn Gly Gln Gly Pro Gly Thr Gly Cys Gly Asp Thr Tyr
145 150 15 160

Arg Pro Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln val Pro Arg
165 170 175

ser Gln Asp Thr Leu Asn Asn Asn Ser Leu Gly Lys Lys His Ser Trp
180 185 190

Gln Asp Arg val Ser Arg Ser Ser Ser Pro Leu Lys Thr Gly Glu GIn
19 200 205

Thr Pro Pro His Glu His Ile Cys Leu Ser Asp Glu Leu Pro Pro Gln
210 215 220

Gly Ser Pro val Pro Thr GIn Asp Arg Gly Thr ser Thr Asp Ser Pro
225 230 235 240

Cys Arg Arg Thr Ala Ala Thr GIn Met Ala Pro Pro ser Gly Pro Pro
245 250 255

Fig. 11
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Ala Thr Ala Pro Gly Gly Arg Gly His ser His Arg Asp Arg Ser Ile
260 265 270

val Ara Leu Glu ala Thr Glu Glu Ile Tyr Leu Thr Pro
ser Ala ggg s 280+ 285
val G1ln Arg Pro Pro Asp Pro Ala Glu pro Thr Ser Thr Phe Leu Pro
90 295 300

\ la
ser Arg Met Ser val Ser Ser Asp Pro Asp Pro Ala Al
ggg The €1 9 310 315 320

Tyr ser val Thr Ala Gly Arg Pro His Pro Ser Ile Ser Glu Glu Asp
325 330 335 :

Glu Gly phe Asp Cys Leu Ser Ser Pro Glu G1n Ala Glu Pro Pro Gly
340 345 350

Gly Gly Trp Arg Gly Ser Leu Gly Glu Pro Pro Pro Pro Pro Arg Ala
355 360 365

ser Leu Ser Ser Asp Thr Ser Ala Leu Ser Tyr Asp Ser val Lys Tyr
370 375 380

Thr Leu val val Asp Glu His Ala GIn Leu Glu Leu val Ser Leu Arg
385 390 395 400

Pro Cys Phe Gly Asp Tyr Ser Asp Glu Ser Asp Ser Ala Thr val Tyr
405 410 415

Asp Asn Cys Ala Ser Ala Ser Ser Pro Tyr Glu Ser Ala Ile Gly Glu
420 425 430

Glu Tyr 6lu Glu Ala Pro GIn Pro Arg Pro Pro Thr Cys Leu Ser Glu
435 440 445

Asp Ser Thr Pro Asp Glu Pro Asp val His Phe Ser Lys Lys Phe Leu
450 455 460

Asn val pPhe Met Ser Gly Arg Ser Arg Ser Ser Ser Ala Glu Ser Phe
465 470 475 480

Gly Leu Phe ser Cys val Ile Asn Gly Glu Glu His Glu GIn Thr His
485 490 495

Arg Ala Ile phe Arg Phe val Pro Arg His Glu Asp Glu Leu Glu Leu
500 50 510

Fig. 11 (cont.)
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Glu val Asp Asp Pro Leu Leu val Glu Leu GIn Ala Glu Asp Tyr Trp
515

u
520 525

r Glu Ala Tyr Asn Met Arg Thr Gly Ala aArg Gly val phe Pro Ala
i 530 Y 535 : 540

Tyr Tyr Ala Ile Glu val Thr Lys Glu Pro Glu His Met Ala Ala Leu
sﬁ? Y 550 555 560

Ala Lys Asn Ser Asp Trp Ile Asp Gln Phe Arg val Lys Phe Leu Gly
a s 56‘5’ P 570 575

ser val GIn val Pro Tyr His Lys Gly Asn Asp val Leu Cys Ala Ala
580 585 590

Met GIn Lys Ile Ala Thr Thr Arg Arg Leu Thr val His Phe Asn Pro
595 600 605

Pro Ser Ser Cys val Leu Glu Ile Ser val Arg Gly val Lys Ile Gly
610 615 620

val Lys Ala Asp Glu Ala G1n Glu Ala Lys Gly Asn Lys Cys Ser His-
625 630 635 640

Phe Phe GIn Leu Lys Asn Ile Ser Phe Cys Gly Tyr His Pro Lys Asn
645 650 655

Asn Lys Tyr Phe Gly Phe Ile Thr Lys His Pro Ala Asp His Arg Phe
660 665 670

Ala Cys His val Phe val Ser Glu Asp Sser Thr Lys Ala Leu Ala Glu
675 680 685

Ser val Gly Arg Ala phe GIn GIn Phe Tyr Lys GIn Phe val Glu Tyr
690 695 700

Thr Cys Pro Thr Glu Asp Ile Tyr Leu Glu
705 710

Fig. 11 (cont.)
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Met Ala Glu Arg Glu Ser Gly Gly Leu Gly Gly Gly Ala Ala Ser Pro
S

Pro Ala Ala Ser Pro Phe Leu;G]ﬂy.lz..g'u'HiS- Ile .Ala Ser 550 Pro Asn
20 ;

phe Arg Leu Thr His Asp Ile Ser Leu Glu Glu Phe Glu Asp Glu Asp
35 40 45

Leu Ser Glu Ile Thr Asp Glu Cys Gly Ile Ser légu GIn Cys Lys Asp
50 55

Thr Leu Ser Leu Arg Pra Pro Arg Ala Gly Leu lLeu ser Ala Gly Gly
65 70 75 80

Gly Gly Ala Gly ggr Arg Leu G1n Ala ggu Met Leu GIn Met A$5>p Leu
9

ITe Asp Ala Thr Gly Asp Thr Pro Gly Ala Glu Asp Asp Glu Glu Asp.
100 105 110

Asp Asp Glu Glu Arg Ala Ala Arg Arg Pro Gly Ala Gly Pro Pro Lys
115 12 125

Ala Glu ser Gly GIn Glu Pro Ala Ser Arg Gly GlIn Gly GIn ser Gln
130 135 140

Gly GIn ser Gln Gly Pro Gly Ser Gly Asp Thr Tyr Arg Pro Lys Arg
145 150 155 160

Pro Thr Thr Leu Asn Leu phe Pro Gln val Pro Arg Ser GIn Asp Thr
165 170 175

Leu Asn Ash Asn Ser Leu Gly Lys Lys His Ser Trp GIn Asp Arg val
180 185 190

Ser Arg Ser ser Ser Pro Leu Lys Thr Gly Glu Gln Thr Pro Pro His
195 200 205

Glu His Ile Cys Leu Ser Asp Glu Leu Pro Pro Gln Ser Gly Pro Ala
210 21 220

Pro Thr Thr Asp Arg Gly Thr ser Thr.Asp Ser Pro Cys Arg Arg Ser
225 230 235 240

Thr Ala Thr GIn Met Ala Pro Pro Gly Gly Pro Pro Ala Ala Pro Pro
245 250 255

Fig. 12
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Gly Gly Arg Gly His Ser His Arg Asp Arg Ile His Tyr Gin Ala As

260 265 9 y 270 e

val Arg Leu Glu Ala Thr Glu. 6lu -Tle. Tyr Leu Thr Pro val Gln Arg

275 280 285 )

Pro Pro Asp Ala Ala Glu Pro Thr ser Ala Phe Leu Pro Pro Thr Glu
290 295 300

Ser Arg Met Ser val Ser Ser Asp Pro Asp Pro Ala Ala Tyr Pro Ser
305 310 P 315 Y 320

Thr Ala Gly Arg Pro His Pro Ser Ile Ser Glu Glu Glu Glu Gly Phe
325 330 335

Asp Cys Leu Ser Ser Pro Glu Arg Ala Glu Pro Pro Gly Gly Gly Tr
340 345 Y 355 y e

Arg Gly Ser Leu Gly Glu Pro Pro Pro Pro Pro Arg Ala ser Leu Ser
355 360 365

ser Asp Thr ser Ala Leu Ser Tyr Asp Ser val Lys Tyr Thr Leu val
370 375 380

val Asp Glu His Ala GIn Leu Glu Leu val Ser Leu Arg Pro Cys phe
385 390 395 400

Gly Asp Tyr Ser Asp Glu Ser Asp Ser Ala Thr val Tyr Asp Asn Cys
405 410 415

Ala ser val Ser Ser Pro Tyr Glu Ser Ala Ile 6ly Glu Glu Tyr Glu
420 425 430

Glu Ala Pro Arg Pro GIn Pro Pro Ala Cys Leu Ser Glu Asp Ser Thr
435 440 445

Pro Asp Glu Pro Asp val His phe Ser Lys Lys pPhe Leu Asn val phe
450 455 460

Met Ser Gly Arg Ser Arg Ser Ser Ser Ala Glu Ser Phe Gly Leu Phe
465 47 475 480

ser Cys Ile Ile Asn Gly Glu Glu GIn Glu GIn Thr His Arg Ala Ile
485 490 495

Phe Arg Phe val Pro Arg His Glu Asp Glu Leu Glu Leu Glu val Asp
500 505 510

Fig. 12 (cont.)
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Asp Pro Leu Leu val Glu.Leu GIn Ala Glu As rTr r Glu Al
515 520 Py 52? v 2

Tyr Asn Met Arg Thr Gly Ala Arg Gly val Phe pPro Ala Tyr Tyr Ala
530 535 ’ ‘540

Ile Glu val Thr Lys Glu Pro Glu His Met Ala Ala Leu Ala Lys Asn
545 550 555 560

ser Asp Trp val Asp Gln Phe Arg val Lys Phe Leu Gly Ser val GIn
565 570 575

val Pro Tyr His Lys Gly Asn Asp Val Leu Cys Ala Ala Met GlIn Lys
580 585 590

1le Ala Thr Thr Arg Arg Leu Thr val His Phe Asn Pro Pro Ser Ser
595 600 605

cys val Leu Glu Ile Ser val Arg Gly val Lys Ile Gly val Lys Ala
610 615 620

Asp Asp Ser GIn Glu Ala Lys Gly Asn Lys Cys ser His Phe Phe Gln
625 630 635 640

teu Lys Asn Ile ser Phe Cys Gly Tyr His Pro Lys Asn Asn LyS Tyr
645 650 655

phe Gly Phe Ile Thr Lys His Pro Ala Asp His Arg Phe Ala Cys His
660 665 670

val Phe val Ser Glu Asp Ser Thr Lys Ala Leu Ala Glu ser val Gly
675 680 685 '

Arg Ala Phe Gln GIn Phe Tyr Lys Gln Phe val Glu Tyr Thr Cys Pro
690 695 700

Thr Glu Asp Ile Tyr Leu Glu
705 710

Fig. 12 (cont.)
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ctggaggagt
cagtgcaaag
ggcggegegg
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ggccagagec
cccaccacgce
“tctctgggea
acaggggagc
agcggeeccg
acageccaccc
cactcgcatc

atctacctga
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gagaaagcgg
ggctgcacat
ttgaggatga
acaccctgtc
ggagccggtt
ccggggeega
c€ggggcegec
aaggccagag
tcaacctctt
aaaagcacag
agacaccacc
cccecaccac
agatggcacc
gagaccgaat

ccecagtgcea

cggcctggga
cgettegect
adécctcg;g
cttacégéﬁé
gcaggccgag
ggacgacgag
caaggccgag
ccagggeccg
tccgeaggtg
ttggcaggat
gcatgaacac
agatcgagoc
tcegggtggt
ccactaccag

gaggccccca

ccgcccactg agagccggat gtcagtcage

acggcagggc
tceccagage
ccacctccac
tacacgctgg
ggagactaca
tcgccctatg
gcctgectct
ctgaacgtct
tcectgcatca
cctcgacacg
gctgaagact
gcctattacy

agtgactggg

ggccgeacec
gggctgagec
gggcetetet
tggtagatga
gtgacgagag
agtcggccat
ccgaggactc
tcatgagtgg
tcaacgggga
aagacgaact
actggtacga
ccatcgaggt
tggaccagtt

ctccatcagt
cccaggegga
gagctcggac
gcatgcacag
tgactetgec
cggagaggaa
cacgcctgat
ccgcteecge
ggagcaggag
tgagctggaa
ggcetacaac
caccaaggag

ccgggtgaag
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‘Gégatedctg

‘atgctgcaga
gaggacgacg
tecggecagg
ggcagcgggg
ccgeggtete
cgggtgtctc
atctgcctga
acctccaccg
cccectgetg
gccgatgtge
gacgctgcag
tccgatecag
gaagaggaag
9g9gtggcggg
accagcgcec
ctggagctgg
accgtctatg
tatgaggagg
gaacccgacg
tcctecagtg
cagacccacc
gtggatgacc
atgcgcactg
ccegageaca

ttcctgggct
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cgtcceegee
ggctcaccea

atgagtgtgg

‘cegegegecg ggetgetete

tggacctgat
acgaggagcg
agccggcegtc
acacgtaccg
aggacacact
gatcatcctce
gcgatgagcet
acagcccttg
ceccgeetgg
gactagaggc
agcccaccte
accectgeege
agggcttcga
ggagcctogg
tgtcctatga
tgagcctgeg
acaactgtgc
ccecegeggee
tccatttctc
ctgagtcctt
gggccatatt
ctctgctagt
gtgcceggag
tggcagccct

cagtccaggt
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cgccgectec 60
tgacatcagc 120
catcagctta 180
tgcgggegge 240
cgacgcgacg 300
cgcggeeegg 360
ccgeggecag 420
gcccaagegg 480
gaataataat 540
acccctgaag 600
gcceececcag 660
ccgecgeage 720
gaggtcaggac 780
cactgaggag 840
cgccttectg 900
ctacccctece 960
ctgcctgtcg 1020
ggagcegecg 1080
ctctgtcaag 1140
geccatgettce 1200
ctcegtctee 1260
ccagcceect 1320
caagaaattc 1380
cgggetgtc 1440
caggtttgtg 1500
ggagctccag 1560
tgtctttect 1620
ggccaaaaac 1680
tcectatcac 1740



U.S. Patent

aagggcaatg
gtgcacttta
ggcgtcaagg
ttaaaaaaca
accaagcacc
aaagccctgg

tacacctgcece

Oct.

acgtectctg
acccgeccte
ccgatgactc
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tgctgctatg:

cagctgtgte
ccaggaggcec
cggatatcat
ccggtttgec
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‘Caaaagattyg ccaccacccy

ctggagatca gcgtgcgggg
aaggggaata aatgtagcca
ccaaagaaca acaagtactt
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ttccagcagt tctacaagca

gagtag
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ceggetcacc 1800
tgtgaagata 1860
ctttttccag 1920
tgggttcatc 1980
agactccacc 2040
gtttgtggag 2100
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USE OF CELL-PERMEABLE PEPTIDE
INHIBITORS OF THE JNK SIGNAL
TRANSDUCTION PATHWAY FOR THE
TREATMENT OF CHRONIC OR
NON-CHRONIC INFLAMMATORY EYE
DISEASES

SEQUENCE LISTING SUBMISSION VIA
EFS-WEB

A computer readable text file, entitled “067802-5030_Se-
quencel isting.txt,” created on or about 10 Apr. 2013, with a
file size of about 62 kb contains the sequence listing for this
application and is hereby incorporated by reference in its
entirety.

The present invention refers to the use of protein kinase
inhibitors and more specifically to the use of inhibitors of the
protein kinase c-Jun amino terminal kinase, JNK inhibitor
(poly-)peptides, chimeric peptides, or of nucleic acids encod-
ing same as well as pharmaceutical compositions containing
same, for the treatment of non-chronic or chronic inflamma-
tory eye diseases, such as hordeolum, chalazion, conjunktivi-
tis, keratitis, scleritis, episcleritis, endophthalmitis, panoph-
talmitis, irititis, uveitis, cyclitis, chorioiditis, orbital
phlegmon, and/or myositis of the eye muscle, etc.

The number of ophthalmological (eye) diseases, particu-
larly of non-chronic and chronic ophthalmological (eye) dis-
eases represents a considerable challenge for the public
health care systems. Ophthalmological diseases are diseases
that pertain to the eye. The present invention focuses on
non-chronic or chronic inflammatory eye diseases. These
include for example inflammatory diseases of the blephara,
conjunctiva, cornea, sclera, the vitreous body, uvea, ciliary
body, choroid, orbital bone, lacrimal gland, iris, etc.
Examples of such inflammatory diseases are hordeolum, cha-
lazion, conjunktivitis, keratitis, scleritis, episcleritis, endoph-
thalmitis, panophtalmitis, irititis, uveitis, cyclitis, chorioidi-
tis, orbital phlegmon, and/or myositis of the eye muscle.

The c-Jun NH2-terminal kinases (JNKs) have been identi-
fied as stress-activated protein kinases that phosphorylate
c-Jun on two sites in its NH2-terminal activation domain. The
IJNK pathway is activated by certain cytokines, mitogens,
osmotic stress and irradiation. The phosphorylation of the
c-Jun component of the activator protein AP-1 transcription
factor results in pro-inflammatory cytokines production. Dur-
ing inflammation, leukocytes infiltration and rolling result
from the early activation of the vascular endothelium that
releases important chemotactic factors such as RANTES,
1L-8, ICAM and VCAM. Infiltrating cells in turn release
distinct sets of pro- or anti-inflammatory products that con-
tribute to tissue damages and inflammation. Many of the gene
products involved in the inflammatory response are regulated
by the transcription factor activator protein-1 (AP-1), and the
c-Jun NH2-terminal kinase (INK) pathway: COX-2,
cyclooxygenase-2; IFN-g, interferon-gamma; iNOS, induc-
ible nitric oxide synthase; TNF-a, tumor-necrosis factor-al-
pha; MCP-1, membrane cofactor protein-1; MIP-1, major
intrinsic protein-1; IL-2, interleukin-2, . . . . In lipopolysac-
charide (LPS)-stimulated monocytes and tissue macroph-
ages, TNF-a is produced through the INK pathway activation
and modulated by its inhibition.

INK inhibitors have been therefore used in various models
of inflammation and shown to exert anti-inflammatory and
beneficial effects in inflammatory diseases such arthritis and
asthma.

The object of the present invention is thus to provide alter-
native or improved therapies, which allow new and preferably
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2

improved cure of non-chronic or chronic (inflammatory) eye
diseases, such as hordeolum, chalazion, conjunktivitis,
keratitis, scleritis, episcleritis, endophthalmitis, panoph-
talmitis, irititis, uveitis, cyclitis, chorioiditis, orbital phleg-
mon, myositis of the eye muscle, etc.

This object is solved by the use of'a JNK inhibitor (poly-)
peptide comprising less than 150 amino acids in length for the
preparation of a pharmaceutical composition for treating non-
chronic or chronic inflammatory eye diseases in a subject.

The term “non-chronic or chronic inflammatory eye dis-
ease” as used herein typically denotes non-chronic or chronic
inflammatory diseases that pertain to the eye. This includes
diseases of the blephara, conjunctiva, cornea, sclera, the vit-
reous body, uvea, ciliary body, choroid, orbital bone, lacrimal
gland, iris, etc. Preferably included in this respect are
hordeolum, chalazion, conjunktivitis, keratitis, scleritis, epis-
cleritis, endophthalmitis, panophtalmitis, irititis, uveitis,
cyclitis, chorioiditis, orbital phlegmon, myositis of the eye
muscle. Particularly preferred in the context of the present
invention is the treatment of uveitis, for example treatment of
anterior uveitis, intermediate uveitis, posterior uveitis and
panuveitis.

The present inventors surprisingly found, that INK inhibi-
tor (poly-)peptides are particularly suitable for treating such
chronic or non-chronic inflammatory eye diseases in a sub-
ject. This was neither obvious nor suggested by the prior art,
even though JNK inhibitor (poly-)peptides in general have
been known from the art.

In the context of the present invention, a JNK inhibitor
(poly-)peptide may be typically derived from a human or rat
IB1 sequence, preferably from an amino acid sequence as
defined or encoded by any of sequences according to SEQ ID
NO: 102 (depicts the IB1 cDNA sequence from rat and its
predicted amino acid sequence), SEQ ID NO: 103 (depicts
the IB1 protein sequence from rat encoded by the exon-intron
boundary of the rIB1 gene-splice donor), SEQ ID NO: 104
(depicts the IB1 protein sequence from Homo sapiens), or
SEQ ID NO: 105 (depicts the IB1 ¢cDNA sequence from
Homo sapiens), more preferably from an amino acid
sequence as defined or encoded by any of sequences accord-
ing to SEQ ID NO: 104 (depicts the IB1 protein sequence
from Homo sapiens), or SEQ ID NO: 105 (depicts the IB1
c¢DNA sequence from Homo sapiens), or from any fragments
or variants thereof. In other words, the JNK inhibitor (poly-)
peptide comprises a fragment, variant, or variant of such
fragment of a human or rat IB1 sequence. Human or rat IB
sequences are defined or encoded, respectively, by the
sequences according to SEQ ID NO: 102, SEQ ID NO: 103,
SEQ ID NO: 104 or SEQ ID NO: 105.

Preferably, such a JNK inhibitor (poly-)peptide as used
herein comprises a total length of less than 150 amino acid
residues, preferably a range of 5 to 150 amino acid residues,
more preferably 10 to 100 amino acid residues, even more
preferably 10 to 75 amino acid residues and most preferably
arange of 10 to 50 amino acid residues, e.g. 1010 30, 10 to 20,
or 10 to 15 amino acid residues.

More preferably, such a INK inhibitor (poly-)peptide and
the above ranges may be selected from any of the above
mentioned sequences, even more preferably from an amino
acid sequence as defined according to SEQ ID NO: 104 or as
encoded by SEQ ID NO: 105, even more preferably in the
region between nucleotides 420 and 980 of SEQ ID NO: 105
or amino acids 105 and 291 of SEQ ID NO: 104, and most
preferably in the region between nucleotides 561 and 647 of
SEQ ID NO: 105 or amino acids 152 and 180 of SEQ ID NO:
104.
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According to a particular embodiment, a JNK inhibitor
(poly-)peptide as used herein typically binds JNK and/or
inhibits the activation of at least one JNK activated transcrip-
tion factor, e.g. c-Jun or ATF2 (see e.g. SEQ ID NOs: 15 and
16, respectively) or Elk1.

Likewise, the JNK inhibitor (poly-)peptide as used herein
preferably comprises or consists of at least one amino acid
sequence according to any one of SEQ ID NOs: 1to 4, 13 to
20 and 33 to 100, or a fragment, derivative or variant thereof.
More preferably, the INK inhibitor (poly-)peptide as used
herein may contain 1, 2, 3, 4 or even more copies of an amino
acid sequence according to SEQ ID NOs: 1to 4, 13 to 20 and
33 to 100, or a variant, fragment or derivative thereof. If
present in more than one copy, these amino acid sequences
according to SEQ ID NOs: 1 to 4, 13 to 20 and 33 to 100, or
variants, fragments, or derivatives thereof as used herein may
be directly linked with each other without any linker sequence
or via a linker sequence comprising 1 to 10, preferably 1to 5
amino acids. Amino acids forming the linker sequence are
preferably selected from glycine or proline as amino acid
residues. More preferably, these amino acid sequences
according to SEQ ID NOs: 1 to 4, 13 to 20 and 33 to 100, or
fragments, variants or derivatives thereof, as used herein, may
be separated by each other by a hinge of two, three or more
proline residues.

The JNK inhibitor (poly-)peptides as used herein may be
composed of [.-amino acids, D-amino acids, or a combination
of'both. Preferably, the INK inhibitor (poly-)peptides as used
herein comprise at least 1 or even 2, preferably at least 3, 4 or
5, more preferably at least 6, 7, 8 or 9 and even more prefer-
ably at least 10 or more D- and/or [.-amino acids, wherein the
D- and/or L-amino acids may be arranged in the JNK inhibi-
tor sequences as used herein in a blockwise, a non-blockwise
or in an alternate manner.

According to one preferred embodiment the JNK inhibitor
(poly-)peptides as used herein may be exclusively composed
of L-amino acids. The INK inhibitor (poly-)peptides as used
herein may then comprise or consist of at least one “native
JNK inhibitor sequence” according to SEQ ID NO: 1 or3. In
this context, the term “native” or “native JNK inhibitor
sequence(s)” is referred to non-altered JNK inhibitor (poly-)
peptide sequences according to any of SEQ ID NOs: 1 or 3, as
used herein, entirely composed of [.-amino acids.

Accordingly, the JNK inhibitor (poly-)peptide as used
herein may comprise or consist of at least one (native) amino
acid sequence NH,—X,*—X,*—RPTTLX-
LXXXXXXXQD-X,*—COOH (L-IB generic (s)) [SEQ ID
NO: 3] and/or the INK binding domain (JBDs) of IB1 XRPT-
TLXLXXXXXXXQDS/TX (L-IB (generic)) [SEQ ID NO:
19]. In this context, each X typically represents an amino acid
residue, preferably selected from any (native) amino acid
residue. X% typically represents one amino acid residue,
preferably selected from any amino acid residue except serine
or threonine, wherein n (the number of repetitions of X) is O
or 1. Furthermore, each X, ” may be selected from any amino
acid residue, wherein n (the number of repetitions of X) is 0-5,
5-10, 10-15, 15-20, 20-30 or more, provided that if n (the
number of repetitions of X) is 0 for X, “, X,,? does preferably
not comprise a serine or threonine at its C-terminus, in order
to avoid a serine or threonine at this position. Preferably, X,
represents a contiguous stretch of peptide residues derived
from SEQIDNO: 1 or 3. X,,“ and X,,” may represent either D
or [ amino acids. Additionally, the JNK inhibitor (poly-)
peptide as used herein may comprise or consist of at least one
(native) amino acid sequence selected from the group com-
prising the JNK binding domain of IB1 DTYRPKRPTTLN-
LFPQVPRSQDT (L-IB1) [SEQ ID NO: 17]. More prefer-
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4

ably, the INK inhibitor (poly-)peptide as used herein further
may comprise or consist of at least one (native) amino acid
sequence NH,-RPKRPTTLNLFPQVPRSQD-COOH
(L-IB1(s)) [SEQ ID NO: 1]. Furthermore, the JNK inhibitor
(poly-)peptide as used herein may comprise or consist of at
least one (native) amino acid sequence selected from the
group comprising the JNK binding domain of IB1 L-1B1(s1)
(NH,-TLNLFPQVPRSQD-COOH, SEQID NO: 33); L-IB1
(s2) (NH,-TTLNLFPQVPRSQ-COOH, SEQ ID NO: 34);
L-IB1(s3) (NH,—PTTLNLFPQVPRS—COOH, SEQ ID
NO: 35); L-IB1(s4) (NH,—RPTTLNLFPQVPR—COOH,
SEQ ID NO: 36); L-IB1(s5) (NH,—KRPTTLNLFPQVP—
COOH, SEQ ID NO: 37); L-1B1(s6) (NH,—PKRPTTLN-
LFPQV—COOH, SEQ ID NO: 38); L-IB1(s7) (NH,—RP-
KRPTTLNLFPQ-COOH, SEQ ID NO: 39); L-IBI(s8)
(NH,-LNLFPQVPRSQD-COOH, SEQ ID NO: 40); L-IB1
(s9) (NH,-TLNLFPQVPRSQ-COOH, SEQ ID NO: 41);
L-IB1(s10) (NH,-TTLNLFPQVPRS—COOH, SEQ ID NO:
42); L-IB1(s11) (NH,—PTTLNLFPQVPR—COOH, SEQ
ID NO: 43); L-IBl(s12) (NH,—RPTTLNLFPQVP—
COOH, SEQIDNO: 44); L-IB1(s13) (NH,—KRPTTLNLF-
PQV—COOH, SEQ ID NO: 45); L-IB1(s14) (NH,—
PKRPTTLNLFPQ-COOH, SEQ ID NO: 46); L-IB1(s15)
(NH,—RPKRPTTLNLFP—COOH, SEQ ID NO: 47),
L-IB1(s16) (NH,—NLFPQVPRSQD-COOH, SEQ ID NO:
48); L-IB1(s17) (NH,-LNLFPQVPRSQ-COOH, SEQ ID
NO: 49); L-IB1(s18) (NH,-TLNLFPQVPRS—COOH, SEQ
ID NO: 50); L-IB1(s19) (NH,-TTLNLFPQVPR—COOH,
SEQ ID NO: 51); L-IB1(s20) (NH,—PTTLNLFPQVP—
COOH, SEQ ID NO: 52); L-IB1(s21) (NH,—RPTTLNLF-
PQV—COOH, SEQ ID NO: 53); L-IB1(s22) (NH,—KRPT-
TLNLFPQ-COCH, SEQ ID NO: 54); L-IB1(s23) (NH,—
PKRPTTLNLFP—COOH, SEQ ID NO: 55); L-IB1(s24)
(NH,—RPKRPTTLNLF—COOH, SEQ ID NO: 56); L-IB1
(s25) (NH,-LFPQVPRSQD-COOH, SEQIDNO: 57); L-IB1
(s26) (NH,—NLFPQVPRSQ-COOH, SEQ ID NO: 58);
L-IB1(s27) (NH,-LNLFPQVPRS—COOH, SEQ ID NO:
59); L-1B1(s28) (NH,-TLNLFPQVPR—COOH, SEQ 1D
NO: 60); L-IB1(s29) (NH,-TTLNLFPQVP—COOH, SEQ
ID NO: 61); L-IB1(s30) (NH,—PTTLNLFPQV—COOH,
SEQ ID NO: 62); L-IB1(s31) (NH,—RPTTLNLFPQ-
COOH, SEQ ID NO: 63); L-IB1(s32) (NH,—KRPTTLN-
LFP—COOH, SEQIDNO: 64); L-IB1(s33) (NH,—PKRPT-
TLNLF—COOH, SEQ ID NO: 65); and L-IB1(s34) (NH,—
RPKRPTTLNL-COOH, SEQ ID NO: 66).

Additionally, the JNK inhibitor (poly-)peptide as used
herein may comprise or consist of at least one (native) amino
acid sequence selected from the group comprising the (long)
JNK binding domain (JBDs) of IB1 PGTGCGDTYRP-
KRPTTLNLFPQVPRSQDT (IBl-long) [SEQ ID NO: 13],
the (long) JNK binding domain of IB2 IPSPSVEEPH-
KHRPTTLRLTTLGAQDS (IB2-long) [SEQID NO: 14], the
JNK binding domain of c-Jun GAYGY SNPKILKQSMTLN-
LADPVGNLKPH (c-Jun) [SEQ ID NO: 15], the JNK bind-
ing domain of ATF2 TNEDHLAVHKHKHEMTLKFG-
PARNDSVIV (ATF2) [SEQ ID NO: 16] (see e.g. FIGS.
1A-1C). In this context, an alignment revealed a partially
conserved 8 amino acid sequence (see e.g. FIG. 1A) and a
further comparison of the JBDs of IB1 and IB2 revealed two
blocks of seven and three amino acids that are highly con-
served between the two sequences.

According to another preferred embodiment the JNK
inhibitor (poly-)peptides as used herein may be composed in
part or exclusively of D-amino acids as defined above. More
preferably, these INK inhibitor (poly-)peptides composed of
D-amino acids are non-native D retro-inverso sequences of
the above (native) JNK inhibitor sequences. The term “retro-



US 9,150,618 B2

5

inverso (poly-)peptides” refers to an isomer of a linear pep-
tide sequence in which the direction of the sequence is
reversed and the chirality of each amino acid residue is
inverted (see e.g. Jameson et al, Nature, 368, 744-746 (1994);
Brady et at, Nature, 368,692-693 (1994)). The advantage of
combining D-enantiomers and reverse synthesis is that the
positions of carbonyl and amino groups in each amide bond
are exchanged, while the position of the side-chain groups at
each alpha carbon is preserved. Unless specifically stated
otherwise, it is presumed that any given L-amino acid
sequence or peptide as used according to the present inven-
tion may be converted into an D retro-inverso sequence or
peptide by synthesizing a reverse of the sequence or peptide
for the corresponding native [.-amino acid sequence or pep-
tide.

The D retro-inverso (poly-)peptides as used herein and as
defined above have a variety of useful properties. For
example, D retro-inverso (poly-)peptides as used herein enter
cells as efficiently as [.-amino acid sequences as used herein,
whereas the D retro-inverso sequences as used herein are
more stable than the corresponding [ .-amino acid sequences.

Accordingly, the JNK inhibitor (poly-)peptides as used
herein may comprise or consist of at least one D retro-inverso
sequence according to the amino acid sequence NH,—X -
DQXXXXXXXLXLTTPR—X “—X *—COOH (D-IBI
generic (s)) [SEQ ID NO: 4] and/or XS/TDQXXXXXXX-
LXLTTPRX (D-IB (generic)) [SEQ ID NO: 20]. As used in
this context, X, X% and X, ? are as defined above (preferably,
representing D amino acids), wherein X,” preferably repre-
sents a contiguous stretch of residues derived from SEQ ID
NO: 2 or 4. Additionally, the INK inhibitor (poly-)peptides as
used herein may comprise or consist of at least one D retro-
inverso sequence according to the amino acid sequence com-
prising the JNK binding domain (JBDs) of IB1 TDQSR-
PVQPFLNLTTPRKPRYTD (D-IB1) [SEQ ID NO: 18].
More preferably, the INK inhibitor (poly-)peptides as used
herein may comprise or consist of at least one D retro-inverso
sequence according to the amino acid sequence NH,-DQS-
RPVQPFLNLTTPRKPR—COOH (D-IB1(s)) [SEQ ID NO:
2]. Furthermore, the JNK inhibitor (poly-)peptides as used
herein may comprise or consist of at least one D retro-inverso
sequence according to the amino acid sequence comprising
the JNK binding domain (JBDs) of IB1 D-IB1(s1) (NH,-
QPFLNLTTPRKPR—COOH, SEQ ID NO: 67); D-IB1(s2)
(NH,—VQPFLNLTTPRKP—COOH, SEQ ID NO: 68);
D-IB1(s3) (NH,—PVQPFLNLTTPRK—COOH, SEQ ID
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NO: 69); D-IB1(s4) (NH,—RPVQPFLNLTTPR—COOH,
SEQ ID NO: 70); D-IB1(s5) (NH,—SRPVQPFLNLTTP—
COOH, SEQ ID NO: 71); D-IB1(s6) (NH,-QSRPVQPFLN-
LTT-COOH, SEQ ID NO: 72); D-IB1(s7) (NH,-DQSR-
PVQPFLNLT-COOH, SEQ ID NO: 73); D-IB1(s8) (NH,—
PFLNLTTPRKPR—COOH, SEQ ID NO: 74); D-IB1(s9)
(NH,-QPFLNLTTPRKP—COOH, SEQ ID NO: 75); D-IB1
(s10) NH,—VQPFLNLTTPRK—COOH, SEQID NO: 76);
D-IB1(s11) (NH,—PVQPFLNLTTPR—COOH, SEQ ID
NO: 77); D-IB1(s12) (NH,—RPVQPFLNLTTP—COOH,
SEQ ID NO: 78); D-IB1(s13) (NH,—SRPVQPFLNLTT-
COOH, SEQ ID NO: 79); D-IB1(s14) (NH,-QSRPVQP-
FLNLT-COOH, SEQ ID NO: 80); D-IB1(s15) (NH,-DQSR-
PVQPFLNL-COOH, SEQ ID NO: 81); D-IB1(s16) (NH,—
FLNLTTPRKPR—COOH, SEQ ID NO: 82); D-IB1(s17)
(NH,—PFLNLTTPRKP—COOH, SEQ ID NO: 83); D-IB1
(s18) (NH,-QPFLNLTTPRK—COOH, SEQ ID NO: 84);
D-IB1(s19) (NH,—VQPFLNLTTPR—COOH, SEQID NO:
85); D-IB1(s20) (NH,—PVQPFLNLTTP—COOH, SEQ ID
NO: 86); D-IB1(s21) (NH,—RPVQPFLNLTT-COOH, SEQ
ID NO: 87); D-IB1(s22) (NH,—SRPVQPFLNLT-COOH,
SEQ ID NO: 88); D-IB1(s23) (NH,-QSRPVQPFLNL-
COOH, SEQ ID NO: 89); D-IB1(s24) (NH,-DQSRPVQP-
FLN—COOH, SEQ ID NO: 90); D-IB1(s25) (NH,-DQSR-
PVQPFL-COOH, SEQ ID NO: 91); D-IB1(s26) (NH,-
QSRPVQPFLN—COOH, SEQ ID NO: 92); D-IB1(s27)
(NH,—SRPVQPFLNL-COOH, SEQ ID NO: 93); D-IB1
(s28) (NH,—RPVQPFLNLI-COOH, SEQ ID NO: 94);
D-IB1(s29) (NH,—PVQPFLNLTT-COOH, SEQ ID NO:
95); D-IB1(s30) (NH,—VQPFLNLTTP—COOH, SEQ ID
NO: 96); D-IB1(s31) (NH,-QPFLNLTTPR—COOH, SEQ
ID NO: 97); D-IB1(s32) (NH,—PFLNLTTPRK—COOH,
SEQ ID NO: 98); D-IB1(s33) (NH,—FLNLTTPRKP—
COOH, SEQ ID NO: 99); and D-IB1(s34) (NH,-LNLT-
TPRKPR—COOH, SEQ ID NO: 100).

The JNK inhibitor (poly-)peptides as used herein and as
disclosed above are presented in Table 1 (SEQ ID NOs: 1-4,
13-20 and 33-100). The table presents the name of the INK
inhibitor (poly-)peptides/sequences as used herein, as well as
their sequence identifier number, their length, and amino acid
sequence. Furthermore, Table 1 shows sequences as well as
their generic formulas, e.g. for SEQIDNO’s: 1,2, 5, 6,9 and
11and SEQ IDNO’s: 3, 4,7, 8, 10and 12, respectively. Table
1 furthermore discloses the chimeric sequences SEQ ID NOs:
9-12 and 23-32 (see below), L-IB1 sequences SEQ ID NOs:
33 to 66 and D-IB1 sequences SEQ ID NOs: 67 to 100.

TABLE 1

SEQUENCE/PEPTIDE SEQ ID
NAME NO AR SEQUENCE
L-IB1(s) 1 19 RPKRPTTLNLFPQVPRSQD

(NH, - RPKRPTTLNLF PQVPRSQD - COOH)
D-IB1(s) 2 19 DQSRPVQPFLNLTTPRKPR

(NH, - DQSRPVQPFLNLTTPRKPR - COOH)
L-IB (generic) (s) 3 19 NH,-X,?-X,?-RPTTLXLXXXXXXXQD-X,?- COOH
D-IB (generic) (s) 4 19 NH,-X,”-DOXXXXXXXLXLTTPR-X,-X,”- COOH
L-TAT 5 10 GRKKRRQRRR

(VH, - GRKKRRQRRR - COOH)
D-TAT 6 10 RRRQRRKKRG

(MH, - RRRQRRKKRG- COOH)
L-generic-TAT (s) 7 11 NH,-X,’-RKKRRQRRR-X,”- COOH
D-generic-TAT (s) 8 11 NH,-X,”-RRRQRRKKR-X,’- COOH
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TABLE 1 -continued

SEQUENCE/PEPTIDE SEQ ID
NAME NO AA SEQUENCE
L-TAT-IB1l(s) 9 31 GRKKRRQRRRPPRPKRPTTLNLEFPQVPRSQD
(NH,- GRKKRRQRRRPPRPKRPTTLNLFPQVPRSQD - COOH)
L-TAT-IB (generic) (s) 10 29 NH,-X,’-RKKRRQRRR-X,”-X,?-RPTTLXLXXXXXXXQD-X,”- COOH
D-TAT-1IB1l(s) 11 31 DQSRPVQPFLNLTTPRKPRPPRRROQRRKKRG
(NH,-DQSRPVQPFLNLTTPRKPRPPRRRQRRKKRG - COOH)
D-TAT-IB (generic) (s) 12 29 NH,-X,”- DOXXXXXXXLXLTTPR-X %-X ”-RRRQRRKKR-X, *- COOH
IBl-1long 13 29 PGTGCGDTYRPKRPTTLNLFPQVPRSQDT
(NH,- PGTGCGDTYRPKRPT TLNLFPQVPRSQDT - COOH)
1B2-1long 14 27 IPSPSVEEPHKHRPTTLRLTTLGAQDS
(NH,- IPSPSVEEPHKHRPTTLRLTTLGAQDS - COOH)
c-Jun 15 29 GAYGYSNPKILKQSMTLNLADPVGNLKPH
(NH,- GAYGYSNPKILKQSMTLNLADPVGNLKPH- COOH)
ATF2 16 29 TNEDHLAVHKHKHEMTLKFGPARNDSVIV
(NH,- TNEDHLAVHKHKHEMTLKFGPARNDSVIV-COOH)
L-IB1 17 23 DTYRPKRPTTLNLFPQVPRSQDT
(NH,-DTYRPKRPTTLNLFPQVPRSQDT- COOH)
D-IB1 18 23 TDQSRPVQPFLNLTTPRKPRYTD
(NH,- TDQSRPVQPFLNLTTPRKPRYTD- COOH)
L-IB (generic) 19 19 XRPTTLXLXXXXXXXQDS/TX
(NH, - XRPTTLXLXXXXXXXQDSTTX-COOH)
D-IB (generic) 20 19 XS/TDQXXXXXXXLXLTTPRX
(NH,-XS /TDOXXXXXXXLXLTTPRX-COOH)
L-generic-TAT 21 17 XXXXRKKRRQRRRXXXX
(NH, - XXXXRKKRRQRRRXXXX - COOH)
D-generic-TAT 22 17 XXXXRRRORRKKRXXXX
(NH, - XXXXRRRQRRKKRXXXX - COOH)
L-TAT-IB1 23 35 GRKKRRQRRRPPDTYRPKRPTTLNLFPQVPRSQDT
(NH, - GRKKRRQRRRPPDTYRPKRPTTLNLFPQVPRSQDT - COOH)
L-TAT-IB (generic) 24 42 XXXXXXXRKKRRORRRXXXXXXXXRPTTLXLXXXXXXXQDS/TX
(NH, - XXXXXXXRKKRRQRRRXXXXXXXXRPTTLXLXXXXXXXQDS /TX - COOH)
D-TAT-IB1 25 35 TDQSRPVQPFLNLTTPRKPRYTDPPRRROQRRKKRG
(NH, - TDQSRPVQPFLNLTTPRKPRYTDPPRRRQRRKKRG - COOH)
D-TAT-IB (generic) 26 42 XT/SDOXXXXXXXLXLTTPRXXXXXXXXRRRORRKKRXXXXXXX
(NH,- XT / SDOXXXXXXXLXLTTPRXXXXXXXXRRRORRKKRXXXXXXX - COOH)
L-TAT-1B1(s1) 27 30 RKKRRQRRRPPRPKRPTTLNLFPQVPRSQD
(NH, - RKKRRQRRRPPRPKRPTTLNLFPQVPRSQD- COOH)
L-TAT-IB1(s2) 28 30 GRKKRRQRRRX,‘RPKRPTTLNLFPQVPRSQD
(NH, - GRKKRRQRRRVRPKRPTTLNLFPQVPRSQD- COOH)
L-TAT-IB1(s3) 29 29 RKKRRQRRRX,°RPKRPTTLNLFPQVPRSQD
(NH, - RKKRRQRRRX,,‘RPKRPT TLNLFPQVPRSQD - COOH)
D-TAT-1B1(s1) 30 30 DQSRPVQPFLNLTTPRKPRPPRRRQRRKKR
(NH,-DQSRPVQPFLNLTTPRKPRPPRRRQRRKKR - COOH)
D-TAT-IB1(s2) 31 30 DQSRPVQPFLNLTTPRKPRX,’RRRQRRKKRG
(NH,-DQSRPVQPFLNLTTPRKPRX, ‘RRROQRRKKRG- COOH)
D-TAT-IB1(s3) 32 29 DQSRPVQPFLNLTTPRKPRX,’RRQRRKKR
(NH,-DQSRPVQPFLNLTTPRKPRX, "RRRQRRKKR - COOH)
L-1B1(s1) 33 13 TLNLFPQVPRSQD
(NH,- TLNLFPQVPRSQD - COOH)
L-IB1(s2) 34 13 TTLNLFPQVPRSQ

(NH,- TTLNLFPQVPRSQ-COOH)
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TABLE 1 -continued

SEQUENCE/PEPTIDE SEQ ID
NAME NO AR SEQUENCE
L-1IB1(s3) 35 13 PTTLNLFPQVPRS

(NH,- PTTLNLFPQVPRS - COOH)
L-1IB1(s4) 36 13 RPTTLNLFPQVPR

(NH,- RPTTLNLFPQVPR - COOH)
L-1IB1(s5) 37 13 KRPTTLNLFPQVP

(NH,- KRPTTLNLEPQVP - COOH)
L-IB1(s6) 38 13 PKRPTTLNLFPQV

(NH, - PKRPTTLNLEFPQV - COOH)
L-1IB1(s7) 39 13 RPKRPTTLNLEFPQ

(NH,- RPKRPTTLNLFPQ- COOH)
L-1IB1(s8) 40 12 LNLFPQVPRSQD

(NH, - LNLFPQVPRSQD - COOH)
L-IB1(s9) 41 12 TLNLFPQVPRSQ

(NH,- TLNLFPQVPRSQ- COOH)
L-IB1(s10) 42 12 TTLNLFPQVPRS

(NH,- TTLNLFPQVPRS - COOH)
L-IB1(sl1) 43 12 PTTLNLEFPQVPR

(NH,- PTTLNLFPQVPR- COOH)
L-1IB1(s12) 44 12 RPTTLNLEFPQVP

(NH,- RPTTLNLEFPQVP - COOH)
L-IB1(s13) 45 12 KRPTTLNLFPQV

(NH,- KRPTTLNLFPQV - COOH)
L-IB1(s14) 46 12 PKRPTTLNLEFPQ

(NH,- PKRPTTLNLFPQ- COOH)
L-IB1(s15) 47 12 RPKRPTTLNLEP

(NH,- RPKRPTTLNLEP- COOH)
L-IB1(s16) 48 11 NLFPQVPRSQD

(NH,- NLEPQVPRSQD - COOH)
L-1B1(s17) 49 11 LNLFPQVPRSQ

(NH, - LNLFPQVPRSQ- COOH)
L-1B1(s18) 50 11 TLNLFPQVPRS

(NH,- TLNLFPQVPRS - COOH)
L-IB1(s19) 51 11 TTLNLFPQVPR

(NH,- TTLNLFPQVPR - COOH)
L-1IB1(s20) 52 11 PTTLNLFPQVP

(NH,- PTTLNLEPQVP - COOH)
L-IB1(s21) 53 11 RPTTLNLEPQV

(NH,- RPTTLNLFPQV - COOH)
L-1IB1(s22) 54 11 KRPTTLNLEPQ

(NH,- KRPTTLNLFPQ- COOH)
L-1IB1(s23) 55 11 PKRPTTLNLEP

(NH,- PKRPTTLNLEP - COOH)
L-IB1(s24) 56 11 RPKRPTTLNLF

(NH,- RPKRPTTLNLE - COOH)
L-1IB1(825) 57 10 LFPQVPRSQD

(NH,- LEPQVPRSQD- COOH)
L-1IB1(s26) 58 10 NLFPQVPRSQ

(NH,- NLFPQVPRSQ- COOH)
L-1IB1(s27) 59 10 LNLFPQVPRS

(NH,- LNLFPQVPRS - COOH)
L-1IB1(s28) 60 10 TLNLFPQVPR

(NH,- TLNLFPQVPR- COOH)
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TABLE 1 -continued

SEQUENCE/PEPTIDE SEQ ID
NAME NO AR SEQUENCE
L-IB1(s29) 61 10 TTLNLFPQVP

(NH,- TTLNLFPQVP- COOH)
L-IB1(s30) 62 10 PTTLNLFPQV

(NH,- PTTLNLFPQV - COOH)
L-IB1(s31) 63 10 RPTTLNLEPQ

(NH,-RPTTLNLFPQ- COOH)
L-1IB1(832) 64 10 KRPTTLNLEP

(NH,- KRPTTLNLEFP- COOH)
L-IB1(833) 65 10 PKRPTTLNLF

(NH,- PKRPTTLNLE - COOH)
L-1B1(s34) 66 10 RPKRPTTLNL

(NH,- RPKRPTTLNL- COOH)
D-1B1(s1) 67 13 QPFLNLTTPRKPR

(NH,- QPFLNLTTPRKPR - COOH)
D-IB1(s2) 68 13 VQPFLNLTTPRKP

(NH, - VQPFLNLTTPRKP - COOH)
D-IB1(s3) 69 13 PVQPFLNLTTPRK

(NH,- PVQPFLNLTTPRK - COOH)
D-IB1(s4) 70 13 RPVQPFLNLTTPR

(NH,- RPVQPFLNLTTPR - COOH)
D-IB1(s5) 71 13 SRPVQPFLNLTTP

(NH,- SRPVQPFLNLTTP - COOH)
D-IB1(s6) 72 13 QSRPVQPFLNLTT

(NH,- QSRPVQPFLNLTT - COOH)
D-IB1(s7) 73 13 DQSRPVQPFLN LT

(NH,- DQSRPVQPFLNLT - COOH)
D-IB1(s8) 74 12 PFLNLTTPRKPR

(NH,- PFLNLTTPRKPR- COOH)
D-IB1(s9) 75 12 QPFLNLTTPRKP

(NH,- QPFLNLTTPRKP - COOH)
D-1B1(s10) 76 12 VQPFLNLTTPRK

(NH,- VQPFLNLTTPRK- COOH)
D-IB1(sl11) 77 12 PVQPFLNLTTPR

(NH,- PVQPFLNLTTPR- COOH)
D-IB1(s12) 78 12 RPVQPFLNLTTP

(NH,- RPVQPFLNLTTP- COOH)
D-IB1(s13) 79 12 SRPVQPFLNLTT

(NH,- SRPVQPFLNLTT- COOH)
D-IB1(s14) 80 12 QSRPVQPFLNLT

(NH,- QSRPVQPFLNLT - COOH)
D-IB1(s15) 81 12 DQSRPVQPFLNL

(NH,- DQSRPVQPFLNL- COOH)
D-IB1(s16) 82 11 FLNLTTPRKPR

(NH,- FLNLTTPRKPR - COOH)
D-IB1(s17) 83 11 PFLNLTTPRKP

(NH,- PFLNLTTPRKP - COOH)
D-IB1(s18) 84 11 QPFLNLTTPRK

(NH,- QPFLNLTTPRK - COOH)
D-IB1(s19) 85 11 VQPFLNLTTPR

(NH,- VQPFLNLTTPR - COOH)
D-IB1(s20) 86 11 PVQPFLNLTTP

(NH,- PVQPFLNLTTP - COOH)
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TABLE 1 -continued

SEQUENCE/PEPTIDE SEQ ID
NAME NO AR SEQUENCE
D-IB1(s21) 87 11 RPVQPFLNLTT

(NH,- RPVQPFLNLTT - COOH)
D-IB1(s22) 88 11 SRPVQPFLNLT

(NH,- SRPVQPFLNLT - COOH)
D-IB1(s23) 89 11 QSRPVQPFLNL

(NH,- QSRPVQPFLNL - COOH)
D-IB1(s24) 90 11 DQSRPVQPFLN

(NH,- DQSRPVQPFLN - COOH)
D-IB1(s25) 91 10 DQSRPVQPFL

(NH,- DQSRPVQPFL- COOH)
D-IB1(s26) 92 10 QSRPVQPFLN

(NH,- QSRPVQPFLN- COOH)
D-IB1(s27) 93 10 SRPVQPFLNL

(NH,- SRPVQPFLNL- COOH)
D-IB1(s28) 94 10 RPVQPFLNLT

(NH,- RPVQPFLNLT- COOH)
D-IB1(s29) 95 10 PVQPFLNLTT

(NH,- PVQPFLNLTT- COOH)
D-IB1(s30) 96 10 VQPFLNLTTP

(NH,- VQPFLNLTTP- COOH)
D-IB1(s31) 97 10 QPFLNLTTPR

(NH,- QPFLNLTTPR- COOH)
D-IB1(s32) 98 10 PFLNLTTPRK

(NH,- PFLNLTTPRK- COOH)
D-IB1(s33) 99 10 FLNLTTPRKP

(NH,- FLNLTTPRKP- COOH)
D-IB1(s34) 100 10 LNLTTPRKPR

(NH,- LNLTTPRKPR- COOH)

It will be understood by a person skilled in the art that a
given sequence herein which is composed exclusively of
D-amino acids is identified by “D-name”. For example, SEQ
ID NO:100 has the sequence/peptide name “D-IB1 (s34)”.
The given amino acid sequence is LNLTTPRKPR. However,
all amino acids are here D-amino acids.

It will be also understood by a person skilled in the art that
the terms “entirely composed of L-amino acids™; “exclu-
sively composed of D-amino acids” “entirely composed of
D-amino acids” and/or “exclusively composed of D-amino
acids” and the like refer to sequences which need not (but
may) exclude the presence of glycine residues. Glycine is the
only amino acid which is non-chiral. Therefore, the terms
“entirely composed of L-amino acids™; “exclusively com-
posed of D-amino acids” “entirely composed of D-amino
acids” and/or “exclusively composed of D-amino acids™ are
intended to make clear that [.-amino acids or D-amino acids,
respectively, are used where possible. Nevertheless, if pres-
ence of a glycine is necessary or favored at a given position in
the amino acid sequence, then it may remain there. A good
example is L-TAT (SEQ ID NO:5). As used herein said
sequence is considered to be exclusively composed of
L-amino acids “although” said sequence comprises a non
chiral glycine residue. Likewise, D-TAT (SEQ ID NO:6), as
used herein, may be considered to be exclusively composed
of D-amino acids “although” said sequence comprises a non
chiral glycine residue.

40

45

50

55

According to another preferred embodiment, the JNK
inhibitor (poly-)peptide as used herein comprises or consists
ofat least one variant, fragment and/or derivative of the above
defined native or non-native amino acid sequences according
to SEQ ID NOs: 1-4, 13-20 and 33-100. Preferably, these
variants, fragments and/or derivatives retain biological activ-
ity of the above disclosed native or non-native JNK inhibitor
(poly-)peptides as used herein, particularly of native or non-
native amino acid sequences according to SEQ ID NOs: 1-4,
13-20 and 33-100, i.e. binding JNK and/or inhibiting the
activation of at least one JNK activated transcription factor,
e.g. c-Jun, ATF2 or Elkl. Functionality may be tested by
various tests, e.g. binding tests of the peptide to its target
molecule or by biophysical methods, e.g. spectroscopy, com-
puter modeling, structural analysis, etc. Particularly, an INK
inhibitor (poly-)peptide or variants, fragments and/or deriva-
tives thereof as defined above may be analyzed by hydrophi-
licity analysis (see e.g. Hopp and Woods, 1981. Proc Natl
Acad Sci USA 78: 3824-3828) that can be utilized to identify
the hydrophobic and hydrophilic regions of the peptides, thus
aiding in the design of substrates for experimental manipula-
tion, such as in binding experiments, or for antibody synthe-
sis. Secondary structural analysis may also be performed to
identify regions of an JNK inhibitor (poly-)peptide or of
variants, fragments and/or derivatives thereof as used herein
that assume specific structural motifs (see e.g. Chou and
Fasman, 1974, Biochem 13: 222-223). Manipulation, trans-
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lation, secondary structure prediction, hydrophilicity and
hydrophobicity profiles, open reading frame prediction and
plotting, and determination of sequence homologies can be
accomplished using computer software programs available in
the art. Other methods of structural analysis include, e.g.
X-ray crystallography (see e.g. Engstrom, 1974. Biochem
Exp Biol 11: 7-13), mass spectroscopy and gas chromatog-
raphy (see e.g. METHODS IN PROTEIN SCIENCE, 1997, 1.
Wiley and Sons, New York, N.Y.) and computer modeling
(see e.g. Fletterick and Zoller, eds., 1986. Computer Graphics
and Molecular Modeling, In: CURRENT COMMUNICA.-
TIONS IN MOLECULAR BIOLOGY, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y.) may also be
employed.

Accordingly, the JNK inhibitor (poly-)peptide as used
herein may comprise or consist of at least one variant of
(native or non-native) amino acid sequences according to
SEQ ID NOs: 1-4, 13-20 and 33-100. In the context of the
present invention, a “variant of a (native or non-native) amino
acid sequence according to SEQ ID NOs: 1-4, 13-20 and
33-100” is preferably a sequence derived from any of the
sequences according to SEQ ID NOs: 1-4, 13-20 and 33-100,
wherein the variant comprises amino acid alterations of the
amino acid sequences according to SEQ ID NOs: 1-4, 13-20
and 33-100. Such alterations typically comprise 1 to 20, pref-
erably 1 to 10 and more preferably 1 to 5 substitutions, addi-
tions and/or deletions of amino acids according to SEQ ID
NOs: 1-4, 13-20 and 33-100, wherein the variant exhibits a
sequence identity with any of the sequences according to SEQ
ID NOs: 1-4, 13-20 and 33-100 of at least about 30%, 50%,
70%, 80%, 90%, 95%, 98% or even at least about 99%.

If variants of (native or non-native) amino acid sequences
according to SEQ ID NOs: 1-4, 13-20 and 33-100 as defined
above and used herein are obtained by substitution of specific
amino acids, such substitutions preferably comprise conser-
vative amino acid substitutions. Conservative amino acid sub-
stitutions may include synonymous amino acid residues
within a group which have sufficiently similar physicochemi-
cal properties, so that a substitution between members of the
group will preserve the biological activity of the molecule
(see e.g. Grantham, R. (1974), Science 185, 862-864). It is
evident to the skilled person that amino acids may also be
inserted and/or deleted in the above-defined sequences with-
out altering their function, particularly if the insertions and/or
deletions only involve a few amino acids, e.g. less than
twenty, and preferably less than ten, and do not remove or
displace amino acids which are critical to functional activity.
Moreover, substitutions shall be avoided in variants as used
herein, which lead to additional threonines at amino acid
positions which are accessible for a phosphorylase, prefer-
ably a kinase, in order to avoid inactivation of the JNK-
inhibitor (poly-)peptide as used herein or of the chimeric
peptide as used herein in vivo or in vitro.

Preferably, synonymous amino acid residues, which are
classified into the same groups and are typically exchange-
able by conservative amino acid substitutions, are defined in
Table 2.

Table 2

Preferred Groups of Synonymous Amino Acid Residues

Amino Acid Synonymous Residue

Ser Ser, Thr, Gly, Asn

Arg Arg, Gln, Lys, Glu, His
Leu Ile, Phe, Tyr, Met, Val, Leu
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-continued

Preferred Groups of Synonymous Amino Acid Residues

Amino Acid Synonymous Residue

Pro Gly, Ala, (Thr), Pro

Thr Pro, Ser, Ala, Gly, His, Gln, Thr
Ala Gly, Thr, Pro, Ala

Val Met, Tyr, Phe, Ile, Leu, Val

Gly Ala, (Thr), Pro, Ser, Gly

Ile Met, Tyr, Phe, Val, Leu, Ile

Phe Trp, Met, Tyr, Ile, Val, Leu, Phe
Tyr Trp, Met, Phe, Ile, Val, Leu, Tyr
Cys Ser, Thr, Cys

His Glu, Lys, Gln, Thr, Arg, His

Gln Glu, Lys, Asn, His, (Thr), Arg, Gln
Asn Gln, Asp, Ser, Asn

Lys Glu, Gln, His, Arg, Lys

Asp Glu, Asn, Asp

Glu Asp, Lys, Asn, Gln, His, Arg, Glu
Met Phe, Ile, Val, Leu, Met

Trp Trp

A specific form of a variant of SEQ ID NOs: 1-4, 13-20 and
33-100 as used herein is a fragment of the (native or non-
native) amino acid sequences according to SEQ ID NOs: 1,
1-4, 13-20 and 33-100 as used herein, which is typically
altered by at least one deletion as compared to SEQ ID NOs
1-4, 13-20 and 33-100. Preferably, a fragment comprises at
least 4 contiguous amino acids of any of SEQ ID NOs: 1-4,
13-20 and 33-100, a length typically sufficient to allow for
specific recognition of an epitope from any of these
sequences. Even more preferably, the fragment comprises 4
to 18, 4 to 15, or most preferably 4 to 10 contiguous amino
acids of any of SEQ ID NOs: 1-4, 13-20 and 33-100, wherein
the lower limit of the range may be 4, or 5, 6, 7, 8, 9, or 10.
Deleted amino acids may occur at any position of SEQ ID
NOs: 1-4, 13-20 and 33-100, preferably N- or C-terminally.

Furthermore, a fragment of the (native or non-native)
amino acid sequences according to SEQ ID NOs: 1-4, 13-20
and 33-100, as described above, may be defined as a sequence
sharing a sequence identity with any of the sequences accord-
ing to SEQ ID NOs: 1-4, 13-20 and 33-100 as used herein of
at least about 30%, 50%, 70%, 80%, 90%, 95%, 98%, or even
99%.

The JNK inhibitor (poly-)peptides/sequences as used
herein may further comprise or consist of at least one deriva-
tive of (native or non-native) amino acid sequences according
to SEQ ID NOs: 1-4, 13-20 and 33-100 as defined above. In
this context, a “derivative of an (native or non-native) amino
acid sequence according to SEQ ID NOs: 1-4, 13-20 and
33-100” is preferably an amino acid sequence derived from
any of the sequences according to SEQ ID NOs: 1-4, 13-20
and 33-100, wherein the derivative comprises at least one
modified L- or D-amino acid (forming non-natural amino
acid(s)), preferably 1 to 20, more preferably 1 to 10, and even
more preferably 1to 5 modified L- or D-amino acids. Deriva-
tives of variants or fragments also fall under the scope of the
present invention.

“A modified amino acid” in this respect may be any amino
acid which is altered e.g. by different glycosylation in various
organisms, by phosphorylation or by labeling specific amino
acids. Such a label is then typically selected from the group of
labels comprising:

(1) radioactive labels, i.e. radioactive phosphorylation or a
radioactive label with sulphur, hydrogen, carbon, nitro-
gen, etc.;

(ii) colored dyes (e.g. digoxygenin, etc.);

(iii) fluorescent groups (e.g. fluorescein, etc.);
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(iv) chemoluminescent groups;

(v) groups for immobilization on a solid phase (e.g. His-
tag, biotin, strep-tag, flag-tag, antibodies, antigen, etc.);
and

(vi) a combination of labels of two or more of the labels
mentioned under (i) to (v).

In the above context, an amino acid sequence having a
sequence “sharing a sequence identity” of at least, for
example, 95% to a query amino acid sequence of the present
invention, is intended to mean that the sequence of the subject
amino acid sequence is identical to the query sequence except
that the subject amino acid sequence may include up to five
amino acid alterations per each 100 amino acids of the query
amino acid sequence. In other words, to obtain an amino acid
sequence having a sequence of at least 95% identity to a query
amino acid sequence, up to 5% (5 of 100) of the amino acid
residues in the subject sequence may be inserted or substi-
tuted with another amino acid or deleted.

For sequences without exact correspondence, a “% iden-
tity” of a first sequence may be determined with respect to a
second sequence. In general, these two sequences to be com-
pared are aligned to give a maximum correlation between the
sequences. This may include inserting “gaps” in either one or
both sequences, to enhance the degree of alignment. A %
identity may then be determined over the whole length of
each of the sequences being compared (so-called global
alignment), that is particularly suitable for sequences of the
same or similar length, or over shorter, defined lengths (so-
called local alignment), that is more suitable for sequences of
unequal length.

Methods for comparing the identity and homology of two
or more sequences, particularly as used herein, are well
known in the art. Thus for instance, programs available in the
Wisconsin Sequence Analysis Package, version 9.1 (De-
vereux et al., 1984, Nucleic Acids Res. 12, 387-395), for
example the programs BESTFIT and GAP, may be used to
determine the % identity between two polynucleotides and
the % identity and the % homology between two polypeptide
sequences. BESTFIT uses the “local homology™ algorithm of
(Smith and Waterman (1981), J. Mol. Biol. 147, 195-197) and
finds the best single region of similarity between two
sequences. Other programs for determining identity and/or
similarity between sequences are also known in the art, for
instance the BLAST family of programs (Altschul et al, 1990,
J. Mol. Biol. 215, 403-410), accessible through the home
page of the NCBI at world wide web site ncbi.nlm.nih.gov)
and FASTA (Pearson (1990), Methods Enzymol. 183, 63-98;
Pearson and Lipman (1988), Proc. Natl. Acad. Sci. U.S.A 85,
2444-2448).

JNK-inhibitor (poly-)peptides/sequences as used accord-
ing to the present invention and as defined above may be
obtained or produced by methods well-known in the art, e.g.
by chemical synthesis or by genetic engineering methods as
discussed below. For example, a peptide corresponding to a
portion of an INK inhibitor sequence as used herein including
a desired region of said INK inhibitor sequence, or that medi-
ates the desired activity in vitro or in vivo, may be synthesized
by use of a peptide synthesizer.

JNK inhibitor (poly-)peptide as used herein and as defined
above, may be furthermore be modified by a trafficking
(poly-)peptide, allowing the INK inhibitor (poly-)peptide as
used herein and as defined above to be transported effectively
into the cells. Such modified JNK inhibitor (poly-)peptides
are preferably provided and used as chimeric (poly-)peptides.

According to a second aspect the present invention there-
fore provides the use of a chimeric (poly-)peptide including at
least one first domain and at least one second domain, for the
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preparation of a pharmaceutical composition for treating non-
chronic or chronic inflammatory eye diseases in a subject,
wherein the first domain of the chimeric peptide comprises a
trafficking sequence, while the second domain of the chi-
meric (poly-)peptide comprises an INK inhibitor sequence as
defined above, preferably of any of sequences according to
SEQ ID NO: 1-4, 13-20 and 33-100 or a derivative or a
fragment thereof.

Typically, chimeric (poly-)peptides as used according to
the present invention have a length of at least 25 amino acid
residues, e.g. 25 to 250 amino acid residues, more preferably
2510200 amino acid residues, even more preferably 25 to 150
amino acid residues, 25 to 100 and most preferably amino
acid 25 to 50 amino acid residues.

As a first domain the chimeric (poly-)peptide as used
herein preferably comprises a trafficking sequence, which is
typically selected from any sequence of amino acids that
directs a peptide (in which it is present) to a desired cellular
destination. Thus, the trafficking sequence, as used herein,
typically directs the peptide across the plasma membrane, e.g.
from outside the cell, through the plasma membrane, and into
the cytoplasm. Alternatively, or in addition, the trafficking
sequence may direct the peptide to a desired location within
the cell, e.g. the nucleus, the ribosome, the endoplasmic
reticulum (ER), a lysosome, or peroxisome, by e.g. combin-
ing two components (e.g. a component for cell permeability
and a component for nuclear location) or by one single com-
ponent having e.g. properties of cell membrane transport and
targeted e.g. intranuclear transport. The trafficking sequence
may additionally comprise another component, which is
capable of binding a cytoplasmic component or any other
component or compartment of the cell (e.g. endoplasmic
reticulum, mitochondria, gloom apparatus, lysosomal
vesicles). Accordingly, e.g. the trafficking sequence of the
first domain and the JNK inhibitor sequence of the second
domain may be localized in the cytoplasm or any other com-
partment of the cell. This allows to determine localization of
the chimeric peptide in the cell upon uptake.

Preferably, the trafficking sequence (being included in the
first domain of the chimeric peptide as used herein) has a
length of 5 to 150 amino acid sequences, more preferably a
length of 5 to 100 and most preferably a length of from 5 to 50,
510 30 or even 5 to 15 amino acids.

More preferably, the trafficking sequence (contained in the
first domain of the chimeric peptide as used herein) may occur
as a continuous amino acid sequence stretch in the first
domain. Alternatively, the trafficking sequence in the first
domain may be split into two or more fragments, wherein all
of these fragments resemble the entire trafficking sequence
and may be separated from each other by 1 to 10, preferably
1 to 5 amino acids, provided that the trafficking sequence as
such retains its carrier properties as disclosed above. These
amino acids separating the fragments of the trafficking
sequence may e.g. be selected from amino acid sequences
differing from the trafficking sequence. Alternatively, the first
domain may contain a trafficking sequence composed of
more than one component, each component with its own
function for the transport of the cargo JNK inhibitor sequence
of'the second domain to e.g. a specific cell compartment.

The trafficking sequence as defined above may be com-
posed of L-amino acids, D-amino acids, or a combination of
both. Preferably, the trafficking sequences (being included in
the first domain of the chimeric peptide as used herein) may
comprise atleast 1 oreven 2, preferably at least 3, 4 or 5, more
preferably atleast 6, 7, 8 or 9 and even more preferably at least
10 or more D- and/or L-amino acids, wherein the D- and/or
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L-amino acids may be arranged in the JNK trafficking
sequences in a blockwise, a non-blockwise or in an alternate
manner.

According to one alternative embodiment, the trafficking
sequence of the chimeric (poly-)peptide as used herein may
be exclusively composed of [.-amino acids. More preferably,
the trafficking sequence of the chimeric peptide as used
herein comprises or consists of at least one “native” traffick-
ing sequence as defined above. In this context, the term
“native” is referred to non-altered trafficking sequences,
entirely composed of [.-amino acids.

According to another alternative embodiment the traffick-
ing sequence of the chimeric (poly-)peptide as used herein
may be exclusively composed of D-amino acids. More pref-
erably, the trafficking sequence of the chimeric peptide as
used herein may comprise a D retro-inverso peptide of the
sequences as presented above.

The trafficking sequence of the first domain of the chimeric
(poly-)peptide as used herein may be obtained from naturally
occurring sources or can be produced by using genetic engi-
neering techniques or chemical synthesis (see e.g. Sambrook,
J., Fritsch, E. F., Maniatis, T. (1989) Molecular cloning: A
laboratory manual. 2nd edition. Cold Spring Harbor Labora-
tory Press, Cold Spring Harbor, N.Y.).

Sources for the trafficking sequence of the first domain
may be employed including, e.g. native proteins such as e.g.
the TAT protein (e.g. as described in U.S. Pat. Nos. 5,804,604
and 5,674,980, each of these references being incorporated
herein by reference), VP22 (described in e.g. WO 97/05265;
Elliott and O’Hare, Cell 88: 223-233 (1997)), non-viral pro-
teins (Jackson et al, Proc. Natl. Acad. Sci. USA 89: 10691-
10695 (1992)), trafficking sequences derived from Antenna-
pedia (e.g. the antennapedia carrier sequence) or from basic
peptides, e.g. peptides having a length of 5 to 15 amino acids,
preferably 10 to 12 amino acids and comprising at least 80%,
more preferably 85% or even 90% basic amino acids, such as
e.g. arginine, lysine and/or histidine. Furthermore, variants,
fragments and derivatives of one of the native proteins used as
trafficking sequences are disclosed herewith. With regard to
variants, fragments and derivatives it is referred to the defi-
nition given above for JNK inhibitor sequences as used
herein. Variants, fragments as well as derivatives are corre-
spondingly defined as set forth above for JNK inhibitor
sequences as used herein. Particularly, in the context of the
trafficking sequence, a variant or fragment or derivative may
be defined as a sequence sharing a sequence identity with one
of'the native proteins used as trafficking sequences as defined
above of at least about 30%, 50%, 70%, 80%, 90%, 95%,
98%, or even 99%.

In a preferred embodiment of the chimeric (poly-)peptide
as used herein, the trafficking sequence of the first domain
comprises or consists of a sequence derived from the human
immunodeficiency virus (HIV)1 TAT protein, particularly
some or all of the 86 amino acids that make up the TAT
protein.

For a trafficking sequence (being included in the first
domain of the chimeric peptide as used herein), partial
sequences of the full-length TAT protein may be used forming
a functionally effective fragment of a TAT protein, i.e. a TAT
peptide that includes the region that mediates entry and
uptake into cells. As to whether such a sequence is a func-
tionally effective fragment of the TAT protein can be deter-
mined using known techniques (see e.g. Franked et al., Proc.
Natl. Acad. Sci, USA 86: 7397-7401 (1989)). Thus, the traf-
ficking sequence in the first domain of the chimeric peptide as
used herein may be derived from a functionally effective
fragment or portion of a TAT protein sequence that comprises
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less than 86 amino acids, and which exhibits uptake into cells,
and optionally the uptake into the cell nucleus. More prefer-
ably, partial sequences (fragments) of TAT to be used as
carrier to mediate permeation of the chimeric peptide across
the cell membrane, are intended to comprise the basic region
(amino acids 48 to 57 or 49 to 57) of full-length TAT.

According to a more preferred embodiment, the trafficking
sequence (being included in the first domain of the chimeric
peptide as used herein) may comprise or consist of an amino
acid sequence containing TAT residues 48-57 or 49 to 57, and
most preferably a generic TAT sequence NH,—X,’—
RKKRRQRRR—X,>—COOH (L-generic-TAT (s)) [SEQ
ID NO: 7] and/or XXXXRKKRRQ RRRXXXX (L-generic-
TAT) [SEQID NO: 21], wherein X or X, is as defined above.
Furthermore, the number of “X,,”” residues in SEQ ID NOs:8
is not limited to the one depicted, and may vary as described
above. Alternatively, the trafficking sequence being included
in the first domain of the chimeric peptide as used herein may
comprise or consist of a peptide containing e.g. the amino
acid sequence NH,-GRKKRRQRRR—COOH (L-TAT)
[SEQ ID NO: 5].

According to another more preferred embodiment the traf-
ficking sequence (being included in the first domain of the
chimeric peptide as used herein) may comprise a D retro-
inverso peptide of the sequences as presented above, i.e. the D
retro-inverso sequence of the generic TAT sequence having
the sequence NH,—X,’—RRRQRRKKR—X,*—COOH
(D-generic-TAT (s)) [SEQ ID NO: 8] and/or XXXXRRRQR-
RKKRXXXX (D-generic-TAT) [SEQ ID NO: 22]. Also here,
X,? is as defined above (preferably representing D amino
acids). Furthermore, the number of “X,*” residues in SEQ ID
NOs:8 is not limited to the one depicted, and may vary as
described above. Most preferably, the trafficking sequence as
used herein may comprise the D retro-inverso sequence
NH,—RRRQRRKKRG-COOH (D-TAT) [SEQ ID NO: 6].

According to another embodiment the trafficking sequence
being included in the first domain of the chimeric peptide as
used herein may comprise or consist of variants of the traf-
ficking sequences as defined above. A “variant of a trafficking
sequence” is preferably a sequence derived from a trafficking
sequence as defined above, wherein the variant comprises a
modification, for example, addition, (internal) deletion (lead-
ing to fragments) and/or substitution of at least one amino
acid present in the trafficking sequence as defined above.
Such (a) modification(s) typically comprise(s) 1 to 20, pref-
erably 1 to 10 and more preferably 1 to 5 substitutions, addi-
tions and/or deletions of amino acids. Furthermore, the vari-
ant preferably exhibits a sequence identity with the trafficking
sequence as defined above, more preferably with any of SEQ
ID NOs: 5 to 8 or 21-22, of at least about 30%, 50%, 70%,
80%, 90%, 95%, 98% or even 99%.

Preferably, such a modification of the trafficking sequence
being included in the first domain of the chimeric peptide as
used herein leads to a trafficking sequence with increased or
decreased stability. Alternatively, variants of the trafficking
sequence can be designed to modulate intracellular localiza-
tion of the chimeric peptide as used herein. When added
exogenously, such variants as defined above are typically
designed such that the ability of the trafficking sequence to
enter cells is retained (i.e. the uptake of the variant of the
trafficking sequence into the cell is substantially similar to
that of the native protein used a trafficking sequence). For
example, alteration of the basic region thought to be impor-
tant for nuclear localization (see e.g. Dang and Lee, J. Biol.
Chem. 264: 18019-18023 (1989); Hauber et al, J. Virol. 63:
1181-1187 (1989); et at, J. Virol. 63: 1-8 (1989)) can result in
acytoplasmic location or partially cytoplasmic location of the
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trafficking sequence, and therefore, of the JNK inhibitor
sequence as component of the chimeric peptide as used
herein. Additional to the above, further modifications may be
introduced into the variant, e.g. by linking e.g. cholesterol or
other lipid moieties to the trafficking sequence to produce a
trafficking sequence having increased membrane solubility.
Any of the above disclosed variants of the trafficking
sequences being included in the first domain of the chimeric
peptide as used herein can be produced using techniques
typically known to a skilled person (see e.g. Sambrook, J.,
Fritsch, E. F., Maniatis, T. (1989) Molecular cloning: A labo-
ratory manual. 2nd edition. Cold Spring Harbor Laboratory,
Cold Spring Harbor, N.Y.)

As a second domain the chimeric peptide as used herein
typically comprises an INK inhibitor sequence, selected from
any of the JNK inhibitor sequences as defined above, includ-
ing variants, fragments and/or derivatives of these JNK
inhibitor sequences.

Both domains, i.e. the first and the second domain(s), of the
chimeric peptide as used herein, may be linked such as to
form a functional unit. Any method for linking the first and
second domain(s) as generally known in the art may be
applied.

According to one embodiment, the first and the second
domain(s) of the chimeric peptide as used herein are prefer-
ably linked by a covalent bond. A covalent bond, as defined
herein, may be e.g. a peptide bond, which may be obtained by
expressing the chimeric peptide as defined above as a fusion
protein. Fusion proteins, as described herein, can be formed
and used in ways analogous to or readily adaptable from
standard recombinant DNA techniques, as described below.
However, both domains may also be linked via side chains or
may be linked by a chemical linker moiety.

The first and/or second domains of the chimeric peptide as
used herein may occur in one or more copies in said chimeric
peptide. If both domains are present in a single copy, the first
domain may be linked either to the N-terminal or the C-ter-
minal end of the second domain. If present in multiple copies,
the first and second domain(s) may be arranged in any pos-
sible order. E.g. the first domain can be present in the chimeric
peptide as used herein in a multiple copy number, e.g. in two,
three or more copies, which are preferably arranged in con-
secutive order. Then, the second domain may be present in a
single copy occurring at the N- or C-terminus of the sequence
comprising the first domain. Alternatively, the second domain
may be present in a multiple copy number, e.g. in two, three
ormore copies, and the first domain may be presentina single
copy. According to both alternatives, first and second do-
main(s) can take any place in a consecutive arrangement.
Exemplary arrangements are shown in the following: e.g. first
domain-first domain-first domain-second domain; first
domain-first domain-second domain-first domain; first
domain-second domain-first domain-first domain; ore.g. sec-
ond domain-first domain-first domain-first domain. It is well
understood for a skilled person that these examples are for
illustration purposes only and shall not limit the scope of the
invention thereto. Thus, the number of copies and the arrange-
ment may be varied as defined initially.

Preferably, the first and second domain(s) may be directly
linked with each other without any linker. Alternatively, they
may be linked with each other via a linker sequence compris-
ing 1 to 10, preferably 1 to 5 amino acids. Amino acids
forming the linker sequence are preferably selected from
glycine or proline as amino acid residues. More preferably,
the first and second domain(s) may be separated by each other
by a hinge of two, three or more proline residues between the
first and second domain(s).
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The chimeric peptide as defined above and as used herein,
comprising at least one first and at least one second domain,
may be composed of L-amino acids, D-amino acids, or a
combination of both. Therein, each domain (as well as the
linkers used) may be composed of L.-amino acids, D-amino
acids, or a combination of both (e.g. D-TAT and L-IB1(s) or
L-TAT and D-IB1(s), etc.). Preferably, the chimeric peptide
as used herein may comprise at least 1 or even 2, preferably at
least 3, 4 or 5, more preferably at least 6, 7, 8 or 9 and even
more preferably at least 10 or more D- and/or L-amino acids,
wherein the D- and/or L-amino acids may be arranged in the
chimeric peptide as used herein in a blockwise, a non-block-
wise or in an alternate manner.

According to a specific embodiment the chimeric peptide
as used herein comprises or consists of the [.-amino acid
chimeric peptides according to the generic L-TAT-IB peptide
NH,—X, *-RKKRRQRRR—X,*—X, *“-RPTTLX-
LXXXXXXXQD-X,’—COOH (L-TAT-IB (generic) (s))
[SEQ ID NO: 10], wherein X, X, % and X, are preferably as
defined above. More preferably, the chimeric peptide as used
herein comprises or consists of the L-amino acid chimeric
peptide NH,-GRKKRRQRRRPPRPKRPTTLNLFPQVPR-
SQD-COOH (L-TAT-IBI (s)) [SEQ ID NO: 9]. Alternatively
oradditionally, the chimeric peptide as used herein comprises
or consists of the L-amino acid chimeric peptide sequence
GRKKRRQRRR PPDTYRPKRP TTLNLFPQVP RSQDT
(L-TAT-IB1) [SEQ ID NO: 23], or XXXXXXXRKK RRQR-
RRXXXX XXXXRPITLX LXXXXXXXQD S/TX
(L-TAT-IB generic) [SEQ ID NO: 24], wherein X is prefer-
ably also as defined above, or the chimeric peptide as used
herein comprises or consists of the L-amino acid chimeric
peptide  sequence RKKRRQRRRPPRPKRPTTLNLEF-
PQVPRSQD (L-TAT-IBI(s1)) [SEQ ID NO: 27],
GRKKRRQRRRX ‘RPKRPTTLNLFPQVPRSQD (L-TAT-
1B1(s2)) [SEQ ID NO: 28], or RKKRRQRRRX ‘RPKRPT-
TLNLFPQVPRSQD (L-TAT-IB1(s3)) [SEQ ID NO: 29]. In
this context, each X typically represents an amino acid resi-
due as defined above, more preferably X ,° represents a con-
tiguous stretch of peptide residues, each X independently
selected from each other from glycine or proline, e.g. amono-
tonic glycine stretch or a monotonic proline stretch, wherein
n (the number of repetitions of X ) is typically 0-5, 5-10,
10-15, 15-20, 20-30 or even more, preferably 0-5 or 5-10. X, °
may represent either D or I amino acids.

According to an alternative specific embodiment the chi-
meric peptide as used herein comprises or consists of
D-amino acid chimeric peptides of the above disclosed
L-amino acid chimeric peptides. Exemplary D retro-inverso
chimeric peptides according to the present invention are e.g.
the generic D-TAT-IB peptide NH,—X, *-DQXXXXXXX-
LXLTTPR—X,*—X,”—RRRQRRKKR—X,*—COOH
(D-TAT-IB (generic) (s)) [SEQ ID NO: 12]. Herein, X, X, *
and X,” are preferably as defined above (preferably repre-
senting D amino acids). More preferably, the chimeric pep-
tide as used herein comprises or consists of D-amino acid
chimeric peptides according to the TAT-IB1 peptide NH,-
DQSRPVQPFLNLTTPRKPRPPRRRQRRKKRG-COOH
(D-TAT-IB1(s)) [SEQ ID NO: 11]. Alternatively or addition-
ally, the chimeric peptide as used herein comprises or consists
of the D-amino acid chimeric peptide sequence TDQSR-
PVQPFLNLTTPRKPRYTDPPRRRQRRKKRG  (D-TAT-
IB1) [SEQ ID NO: 25], or XT/SDQXXXXXXXLXLT-
TPRXXXXXXXXRRRQRRKKRXXXXXXX (D-TAT-IB
generic) [SEQ ID NO: 26], wherein X is preferably also as
defined above, or the chimeric peptide as used herein com-
prises or consists of the D-amino acid chimeric peptide
sequence DQSRPVQPFLNLTTPRKPRPPRRRQRRKKR
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(D-TAT-IB1(s1)) [SEQ ID NO: 30], DQSRPVQPFLNLT-
TPRKPRX, ‘RRRQRRKKRG (D-TAT-IB1(s2)) [SEQ ID
NO: 31], or DQSRPVQPFLNLTTPRKPRX, “RRRQR-
RKKR (D-TAT-IB1(s3)) [SEQ ID NO: 32]. X may be as
defined above.

The first and second domain(s) of the chimeric peptide as
defined above may be linked to each other by chemical or
biochemical coupling carried out in any suitable manner
known in the art, e.g. by establishing a peptide bond between
the first and the second domain(s) e.g. by expressing the first
and second domain(s) as a fusion protein, or e.g. by crosslink-
ing the first and second domain(s) of the chimeric peptide as
defined above.

Many known methods suitable for chemical crosslinking
of the first and second domain(s) of the chimeric peptide as
defined above are non-specific, i.e. they do not direct the point
of coupling to any particular site on the transport polypeptide
or cargo macromolecule. As a result, use of non-specific
crosslinking agents may attack functional sites or sterically
block active sites, rendering the conjugated proteins biologi-
cally inactive. Thus, preferably such crosslinking methods
are used, which allow a more specific coupling of'the first and
second domain(s).

In this context, one way to increasing coupling specificity
is a direct chemical coupling to a functional group present
only once or a few times in one or both of the first and second
domain(s) to be crosslinked. For example, cysteine, which is
the only protein amino acid containing a thiol group, occurs in
many proteins only a few times. Also, for example, if a
polypeptide contains no lysine residues, a crosslinking
reagent specific for primary amines will be selective for the
amino terminus of that polypeptide. Successful utilization of
this approach to increase coupling specificity requires that the
polypeptide have the suitably rare and reactive residues in
areas of the molecule that may be altered without loss of the
molecule’s biological activity. Cysteine residues may be
replaced when they occur in parts of a polypeptide sequence
where their participation in a crosslinking reaction would
otherwise likely interfere with biological activity. When a
cysteine residue is replaced, it is typically desirable to mini-
mize resulting changes in polypeptide folding. Changes in
polypeptide folding are minimized when the replacement is
chemically and sterically similar to cysteine. For these rea-
sons, serine is preferred as a replacement for cysteine. As
demonstrated in the examples below, a cysteine residue may
be introduced into a polypeptide’s amino acid sequence for
crosslinking purposes. When a cysteine residue is introduced,
introduction at or near the amino or carboxy terminus is
preferred. Conventional methods are available for such amino
acid sequence modifications, wherein the polypeptide of
interest is produced by chemical synthesis or via expression
of recombinant DNA.

Coupling of the first and second domain(s) of the chimeric
peptide as defined above and used herein can also be accom-
plished via a coupling or conjugating agent. There are several
intermolecular crosslinking reagents which can be utilized
(see for example, Means and Feeney, CHEMICAL MODIFI-
CATION OF PROTEINS, Holden-Day, 1974, pp. 39-43).
Among these reagents are, for example, N-succinimidyl 3-(2-
pyridyldithio) propionate (SPDP) or N,N'-(1,3-phenylene)
bismaleimide (both of which are highly specific for sulthy-
dryl groups and form irreversible linkages); N,N'-ethylene-
bis-(iodoacetamide) or other such reagent having 6 to 11
carbon methylene bridges (which are relatively specific for
sulthydryl groups); and 1,5-difluoro-2,4-dinitrobenzene
(which forms irreversible linkages with amino and tyrosine
groups). Other crosslinking reagents useful for this purpose
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include: p,p'-difluoro-m,m'-dinitrodiphenylsulfone which
forms irreversible crosslinkages with amino and phenolic
groups); dimethyl adipimidate (which is specific for amino
groups); phenol-1,4 disulfonylchloride (which reacts princi-
pally with amino groups); hexamethylenediisocyanate or
diisothiocyanate, or azophenyl-p-diisocyanate (which reacts
principally with amino groups); glutaraldehyde (which reacts
with several different side chains) and disdiazobenzidine
(which reacts primarily with tyrosine and histidine).

Crosslinking reagents used for crosslinking the first and
second domain(s) of the chimeric peptide as defined above
may be homobifunctional, i.e. having two functional groups
that undergo the same reaction. A preferred homobifunctional
crosslinking reagent is bismaleimidohexane (“BMH”). BMH
contains two maleimide functional groups, which react spe-
cifically with sulthydryl-containing compounds under mild
conditions (pH 6.5-7.7). The two maleimide groups are con-
nected by a hydrocarbon chain. Therefore, BMH is useful for
irreversible crosslinking of polypeptides that contain cysteine
residues.

Crosslinking reagents used for crosslinking the first and
second domain(s) of the chimeric peptide as defined above
may also be heterobifunctional. Heterobifunctional
crosslinking agents have two different functional groups, for
example an amine-reactive group and a thiol-reactive group,
that will crosslink two proteins having free amines and thiols,
respectively. Examples of heterobifunctional crosslinking
agents are succinimidyl 4-(N-maleimidomethyl)cyclohex-
ane-1-carboxylate (“SMCC”), m-maleimidobenzoyl-N-hy-
droxysuccinimide ester (“MBS”), and succinimide 4-(p-ma-
leimidophenyl)butyrate (“SMPB”), an extended chain analog
of MBS. The succinimidyl group of these crosslinkers reacts
with a primary amine, and the thiol-reactive maleimide forms
a covalent bond with the thiol of a cysteine residue.

Crosslinking reagents suitable for crosslinking the first and
second domain(s) of the chimeric peptide as defined above
often have low solubility in water. A hydrophilic moiety, such
as a sulfonate group, may thus be added to the crosslinking
reagent to improve its water solubility. In this respect, Sulfo-
MBS and Sulfo-SMCC are examples of crosslinking reagents
modified for water solubility, which may be used according to
the present invention.

Likewise, many crosslinking reagents yield a conjugate
that is essentially non-cleavable under cellular conditions.
However, some crosslinking reagents particularly suitable for
crosslinking the first and second domain(s) of the chimeric
peptide as defined above contain a covalent bond, such as a
disulfide, that is cleavable under cellular conditions. For
example, Traut’s reagent, dithiobis(succinimidylpropionate)
(“DSP”), and N-succinimidyl 3-(2-pyridyldithio)propionate
(“SPDP”) are well-known cleavable crosslinkers. The use of
a cleavable crosslinking reagent permits the cargo moiety to
separate from the transport polypeptide after delivery into the
target cell. Direct disulfide linkage may also be useful.

Numerous crosslinking reagents, including the ones dis-
cussed above, are commercially available. Detailed instruc-
tions for their use are readily available from the commercial
suppliers. A general reference on protein crosslinking and
conjugate preparation is: Wong, CHEMISTRY OF PROTEIN
CONJUGATION AND CROSSLINKING, CRC Press
(1991).

Chemical crosslinking of the first and second domain(s) of
the chimeric peptide as defined above may include the use of
spacer arms. Spacer arms provide intramolecular flexibility
or adjust intramolecular distances between conjugated moi-
eties and thereby may help preserve biological activity. A
spacer arm may be in the form of a polypeptide moiety that
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includes spacer amino acids, e.g. proline. Alternatively, a
spacer arm may be part of the crosslinking reagent, such as in
“long-chain SPDP” (Pierce Chem. Co., Rockford, I11., cat.
No. 21651 H).

Furthermore, variants, fragments or derivatives of one of
the above disclosed chimeric peptides may be used herein.
With regard to fragments and variants it is generally referred
to the definition given above for INK inhibitor sequences.

Particularly, in the context of the present invention, a “vari-
ant of a chimeric peptide” is preferably a sequence derived
from any of the sequences according to SEQ ID NOs: 9to 12
and 23 to 32, wherein the chimeric variant comprises amino
acid alterations of the chimeric peptides according to SEQ ID
NOs: 9 to 12 and 23 to 32 as used herein. Such alterations
typically comprise 1 to 20, preferably 1 to 10 and more
preferably 1 to 5 substitutions, additions and/or deletions
(leading to fragments) of amino acids according to SEQ ID
NOs: 9 to 12 and 23 to 32, wherein the altered chimeric
peptide as used herein exhibits a sequence identity with any of
the sequences according to SEQ ID NOs: 9-12 and 23 to 32 of
at least about 30%, 50%, 70%, 80%, or 95%, 98%, or even
99%. Preferably, these variants retain the biological activity
of'the firstand the second domain as contained in the chimeric
peptide as used herein, i.e. the trafficking activity of the first
domain as disclosed above and the activity of the second
domain for binding JNK and/or inhibiting the activation of at
least one JNK activated transcription factor.

Accordingly, the chimeric peptide as used herein also com-
prises fragments of the afore disclosed chimeric peptides,
particularly of the chimeric peptide sequences according to
any of SEQ ID NOs: 9to 12 and 23 to 32. Thus, in the context
of'the present invention, a “fragment of the chimeric peptide”
is preferably a sequence derived any of the sequences accord-
ing to SEQ ID NOs: 9 to 12 and 23 to 32, wherein the
fragment comprises at least 4 contiguous amino acids of any
of SEQ ID NOs: 9 to 12 and 23 to 32. This fragment prefer-
ably comprises a length which is sufficient to allow specific
recognition of an epitope from any of these sequences and to
transport the sequence into the cells, the nucleus or a further
preferred location. Even more preferably, the fragment com-
prises 4 to 18, 4 to 15, or most preferably 4 to 10 contiguous
amino acids of any of SEQ ID NOs: 9 to 12 and 23 to 32.
Fragments of the chimeric peptide as used herein further may
be defined as a sequence sharing a sequence identity with any
of the sequences according to any of SEQ ID NOs: 99 to 12
and 23 to 32 of at least about 30%, 50%, 70%, 80%, or 95%,
98%, or even 99%.

Finally, the chimeric peptide as used herein also comprises
derivatives of the afore disclosed chimeric peptides, particu-
larly of the chimeric peptide sequences according to any of
SEQ ID NOs: 9 to 12 and 23 to 32.

A particularly preferred use of the present invention is the
use of a JNK inhibitor (poly-)peptide consisting of or com-
prising the amino acid sequence of SEQ ID NO: 11, or con-
sisting of or comprising an amino acid sequence sharing a
sequence identity of at least about 30%, 50%, 70%, 80%,
90%, 92% or even 95% with SEQ ID NO: 11, for the treat-
ment of inflammatory eye diseases, in particular for the treat-
ment of uveitis, for example for the treatment of anterior
uveitis, intermediate uveitis, posterior uveitis or panuveitis.
The INK inhibitor (poly-)peptide consisting of or comprising
the amino acid sequence of SEQ ID NO: 11, or consisting of
or comprising an amino acid sequence sharing a sequence
identity of at least about 30%, 50%, 70%, 80%, 90%, 92% or
even 95% with SEQ ID NO: 11 may be administered for
example locally to the eye or systemically. However, the
present application also clearly contemplates the use of other
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JNK inhibitor chimeric (poly-)peptides, i.e. where the INK
inhibitor poly-)peptide used does not consist of or comprise
the amino acid sequence of SEQ ID NO: 11 for the treatment
of inflammatory eye diseases, in particular for the treatment
of uveitis, for example for the treatment of anterior uveitis,
intermediate uveitis, posterior uveitis or panuveitis.

Furthermore, the inventors also clearly contemplate the use
of'the JNK inhibitor (poly-)peptides of the present invention,
in particular where the JNK inhibitor poly-)peptide used con-
sists of or comprises the amino acid sequence of SEQ ID NO:
11 or consists of or comprises an amino acid sequence sharing
a sequence identity of at least about 30%, 50%, 70%, 80%,
90%, 92% or even 95% with SEQ ID NO: 11, for the treat-
ment of inflammatory eye diseases other than inflammation
of the uvea and/or retina, e.g. for the treatment of inflamma-
tory eye diseases which are not uveitis and/or retinitis. More-
over, it must be noted that the present invention does in
particular not contemplate the treatment of (non-inflamma-
tory) retinopathy.

The present invention additionally refers to the use of
nucleic acid sequences encoding JNK inhibitor sequences as
defined above, chimeric peptides or their fragments, variants
or derivatives, all as defined above, for the preparation of a
pharmaceutical composition for treating non-chronic or
chronic inflammatory eye diseases in a subject as defined
herein. A preferable suitable nucleic acid encoding an INK
inhibitor sequence as used herein is typically chosen from
human IB1 nucleic acid (GenBank Accession No.
(AF074091), rat IB1 nucleic acid (GenBank Accession No.
AF 108959), or human IB2 (GenBank Accession No
AF218778) or from any nucleic acid sequence encoding any
of the sequences as defined above, i.e. any sequence accord-
ing to SEQ ID NO: 1-26.

Nucleic acids encoding the JNK inhibitor sequences as
used herein or chimeric peptides as used herein may be
obtained by any method known in the art (e.g. by PCR ampli-
fication using synthetic primers hybridizable to the 3'- and
5'-termini of the sequence and/or by cloning from a cDNA or
genomic library using an oligonucleotide sequence specific
for the given gene sequence).

Additionally, nucleic acid sequences are disclosed herein
as well, which hybridize under stringent conditions with the
appropriate strand coding for a (native) JNK inhibitor
sequence or chimeric peptide as defined above. Preferably,
such nucleic acid sequences comprise at least 6 (contiguous)
nucleic acids, which have a length sufficient to allow for
specific hybridization. More preferably, such nucleic acid
sequences comprise 6 to 38, even more preferably 6 to 30, and
most preferably 6 to 20 or 6 to 10 (contiguous) nucleic acids.

“Stringent conditions” are sequence dependent and will be
different under different circumstances. Generally, stringent
conditions can be selected to be about 5° C. lower than the
thermal melting point (TM) for the specific sequence at a
defined ionic strength and pH. The TM is the temperature
(under defined ionic strength and pH) at which 50% of the
target sequence hybridizes to a perfectly matched probe.
Typically, stringent conditions will be those in which the salt
concentration is at least about 0.02 molar at pH 7 and the
temperature is at least about 60° C. As other factors may affect
the stringency of hybridization (including, among others,
base composition and size of the complementary strands), the
presence of organic solvents and the extent of base mismatch-
ing, the combination of parameters is more important than the
absolute measure of any one.

“High stringency conditions” may comprise the following,
e.g. Step 1: Filters containing DNA are pretreated for 8 hours
to overnight at 65° C. in buffer composed of 6*SSC, 50 mM
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Tris-HCI (pH 7.5), 1 mM EDTA, 0.02% PVP, 0.02% Ficoll,
0.02% BSA, and 500 pg/ml denatured salmon sperm DNA.
Step 2: Filters are hybridized for 48 hours at 65° C. in the
above prehybridization mixture to which is added 100 mg/ml
denatured salmon sperm DNA and 5-20%¥10° cpm of *2P-
labeled probe. Step 3: Filters are washed for 1 hour at 37° C.
in a solution containing 2*SSC, 0.01% PVP, 0.01% Ficoll,
and 0.01% BSA. This is followed by a wash in 0.1*SSC at 50°
C. for 45 minutes. Step 4: Filters are autoradiographed. Other
conditions of high stringency that may be used are well
known in the art (see e.g. Ausubel et al, (eds.), 1993, Current
Protocols in Molecular Biology, John Wiley and Sons, NY;
and Kriegler, 1990, Gene Transfer and Expression, a Labo-
ratory Manual, Stockton Press, NY).

“Moderate stringency conditions” can include the follow-
ing: Step 1: Filters containing DNA are pretreated for 6 hours
at 55° C. in a solution containing 6*SSC, 5*Denhardt’s solu-
tion, 0.5% SDS and 100 mg/ml denatured salmon sperm
DNA. Step 2: Filters are hybridized for 18-20 hours at 55° C.
in the same solution with 5-20*10° cpm >?P-labeled probe
added. Step 3: Filters are washed at 37° C. for 1 hour in a
solution containing 2*SSC, 0.1% SDS, then washed twice for
30 minutes at 60° C. in a solution containing 1*SSC and 0.1%
SDS. Step 4: Filters are blotted dry and exposed for autorad-
iography. Other conditions of moderate stringency that may
be used are well-known in the art (see e.g. Ausubel et al.,
(eds.), 1993, Current Protocols in Molecular Biology, John
Wiley and Sons, NY; and Kriegler, 1990, Gene Transfer and
Expression, a Laboratory Manual, Stockton Press, NY).

Finally, “low stringency conditions” can include: Step 1:
Filters containing DNA are pretreated for 6 hours at 40° C. in
a solution containing 35% formamide, 5xSSC, 50 mM Tris-
HCI1(pH7.5), SmMEDTA, 0.1%PVP,0.1% Ficoll, 1% BSA,
and 500 pg/ml denatured salmon sperm DNA. Step 2: Filters
are hybridized for 18-20 hours at 40° C. in the same solution
with the addition of 0.02% PVP, 0.02% Ficoll, 0.2% BSA,
100 pg/ml salmon sperm DNA, 10% (wt/vol) dextran sulfate,
and 5-20x10° cpm >*P-labeled probe. Step 3: Filters are
washed for 1.5 hours at 55 C in a solution containing 2xSSC,
25 mM Tris-HCI (pH 7.4), 5 mM EDTA, and 0.1% SDS. The
wash solution is replaced with fresh solution and incubated an
additional 1.5 hours at 60° C. Step 4: Filters are blotted dry
and exposed for autoradiography. If necessary, filters are
washed for a third time at 65-68° C. and reexposed to film.
Other conditions of low stringency that may be used are well
known in the art (e.g. as employed for cross-species hybrid-
izations). See e.g. Ausubel et al., (eds.), 1993, CURRENT
PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley
and Sons, NY; and Kriegler, 1990, GENE TRANSFER AND
EXPRESSION, A LABORATORY MANUAL, Stockton
Press, NY.

The nucleic acid sequences as defined above according to
the present invention can be used to express peptides, i.e. an
JNK inhibitor sequence as used herein or an chimeric peptide
as used herein for analysis, characterization or therapeutic
use; as markers for tissues in which the corresponding pep-
tides (as used herein) are preferentially expressed (either
constitutively or at a particular stage of tissue differentiation
or development or in disease states). Other uses for these
nucleic acids include, e.g. molecular weight markers in gel
electrophoresis-based analysis of nucleic acids.

According to a further embodiment of the present inven-
tion, expression vectors may be used for the above purposes
for recombinant expression of one or more JNK inhibitor
sequences and/or chimeric peptides as defined above. The
term “expression vector” is used herein to designate either
circular or linear DNA or RNA, which is either double-
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stranded or single-stranded. It further comprises at least one
nucleic acid as defined above to be transferred into a host cell
or into a unicellular or multicellular host organism. The
expression vector as used herein preferably comprises a
nucleic acid as defined above encoding the JNK inhibitor
sequence as used herein or a fragment or a variant thereof, or
the chimeric peptide as used herein, or a fragment or a variant
thereof. Additionally, an expression vector according to the
present invention preferably comprises appropriate elements
for supporting expression including various regulatory ele-
ments, such as enhancers/promoters from viral, bacterial,
plant, mammalian, and other eukaryotic sources that drive
expression of the inserted polynucleotide in host cells, such as
insulators, boundary elements, LCRs (e.g. described by
Blackwood and Kadonaga (1998), Science 281, 61-63) or
matrix/scaffold attachment regions (e.g. described by Li,
Harju and Peterson, (1999), Trends Genet. 15, 403-408). In
some embodiments, the regulatory elements are heterologous
(i.e. not the native gene promoter). Alternately, the necessary
transcriptional and translational signals may also be supplied
by the native promoter for the genes and/or their flanking
regions.

The term “promoter” as used herein refers to a region of
DNA that functions to control the transcription of one or more
nucleic acid sequences as defined above, and that is structur-
ally identified by the presence of a binding site for DNA-
dependent RNA-polymerase and of other DNA sequences,
which interact to regulate promoter function. A functional
expression promoting fragment of a promoter is a shortened
or truncated promoter sequence retaining the activity as a
promoter. Promoter activity may be measured by any assay
known in the art (see e.g. Wood, de Wet, Dewji, and DeL.uca,
(1984), Biochem Biophys. Res. Commun. 124, 592-596;
Seliger and McElroy, (1960), Arch. Biochem. Biophys. 88,
136-141) or commercially available from Promega®).

An “enhancer region” to be used in the expression vector as
defined herein, typically refers to a region of DNA that func-
tions to increase the transcription of one or more genes. More
specifically, the term “enhancer”, as used herein, is a DNA
regulatory element that enhances, augments, improves, or
ameliorates expression of a gene irrespective of its location
and orientation vis-a-vis the gene to be expressed, and may be
enhancing, augmenting, improving, or ameliorating expres-
sion of more than one promoter.

The promoter/enhancer sequences to be used in the expres-
sion vector as defined herein, may utilize plant, animal,
insect, or fungus regulatory sequences. For example, pro-
moter/enhancer elements can be used from yeast and other
fungi (e.g. the GAL4 promoter, the alcohol dehydrogenase
promoter, the phosphoglycerol kinase promoter, the alkaline
phosphatase promoter). Alternatively, or in addition, they
may include animal transcriptional control regions, e.g. (i) the
insulin gene control region active within pancreatic beta-cells
(see e.g. Hanahan, et al, 1985. Nature 315: 115-122); (ii) the
immunoglobulin gene control region active within lymphoid
cells (see e.g. Grosschedl, et al, 1984, Cell 38: 647-658); (iii)
the albumin gene control region active within liver (see e.g.
Pinckert, et al, 1987. Genes and Dev 1: 268-276; (iv) the
myelin basic protein gene control region active within brain
oligodendrocyte cells (see e.g. Readhead, et al, 1987, Cell 48:
703-712); and (v) the gonadotropin-releasing hormone gene
control region active within the hypothalamus (see e.g.
Mason, et al, 1986, Science 234: 1372-1378), and the like.

Additionally, the expression vector as defined herein may
comprise an amplification marker. This amplification marker
may be selected from the group consisting of; e.g. adenosine
deaminase (ADA), dihydrofolate reductase (DHFR), mul-



US 9,150,618 B2

29

tiple drug resistance gene (MDR), ornithine decarboxylase
(ODC) and N-(phosphonacetyl)-L-aspartate resistance
(CAD).

Exemplary expression vectors or their derivatives suitable
for the present invention particularly include, e.g. human or
animal viruses (e.g. vaccinia virus or adenovirus); insect
viruses (e.g. baculovirus); yeast vectors; bacteriophage vec-
tors (e.g. lambda phage); plasmid vectors and cosmid vectors.

The present invention additionally may utilize a variety of
host-vector systems, which are capable of expressing the
peptide coding sequence(s) of nucleic acids as defined above.
These include, but are not limited to: (i) mammalian cell
systems that are infected with vaccinia virus, adenovirus, and
the like; (i) insect cell systems infected with baculovirus and
the like; (iii) yeast containing yeast vectors or (iv) bacteria
transformed with bacteriophage, DNA, plasmid DNA, or
cosmid DNA. Depending upon the host-vector system uti-
lized, any one of a number of suitable transcription and trans-
lation elements may be used.

Preferably, a host cell strain, suitable for such a host-vector
system, may be selected that modulates the expression of
inserted sequences of interest, or modifies or processes
expressed peptides encoded by the sequences in the specific
manner desired. In addition, expression from certain promot-
ers may be enhanced in the presence of certain inducers in a
selected host strain; thus facilitating control of the expression
of'a genetically-engineered peptide. Moreover, different host
cells possess characteristic and specific mechanisms for the
translational and post-translational processing and modifica-
tion (e.g. glycosylation, phosphorylation, and the like) of
expressed peptides. Appropriate cell lines or host systems
may thus be chosen to ensure the desired modification and
processing of the foreign peptide is achieved. For example,
peptide expression within a bacterial system can be used to
produce an non-glycosylated core peptide; whereas expres-
sion within mammalian cells ensures “native” glycosylation
of a heterologous peptide.

The present invention further provides the use of antibod-
ies directed against the JNK inhibitor sequences and/or chi-
meric peptides as described above, for preparing a pharma-
ceutical composition for the treatment of non-chronic or
chronic inflammatory eye diseases as defined herein. Further-
more, efficient means for production of antibodies specific for
JNK inhibitor sequences according to the present invention,
or for chimeric peptides containing such an inhibitor
sequence, are described and may be utilized for this purpose.

According to the invention, JNK inhibitor sequences and/
or chimeric peptides as defined herein, as well as, fragments,
variants or derivatives thereof, may be utilized as immuno-
gens to generate antibodies that immunospecifically bind
these peptide components. Such antibodies include, e.g. poly-
clonal, monoclonal, chimeric, single chain, Fab fragments
and a Fab expression library. In a specific embodiment the
present invention provides antibodies to chimeric peptides or
to JNK inhibitor sequences as defined above. Various proce-
dures known within the art may be used for the production of
these antibodies.

By way of example, various host animals may be immu-
nized for production of polyclonal antibodies by injection
with any chimeric peptide or JNK inhibitor sequence as
defined above. Various adjuvants may be used thereby to
increase the immunological response which include, but are
not limited to, Freund’s (complete and incomplete) adjuvant,
mineral gels (e.g. aluminum hydroxide), surface active sub-
stances (e.g. lysolecithin, pluronic polyols, polyanions, pep-
tides, oil emulsions, dinitrophenol, etc.), CpG, polymers, Plu-
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ronics, and human adjuvants such as Bacille Calmette-Guerin
and Corynebacterium parvum.

For preparation of monoclonal antibodies directed towards
a chimeric peptide or a JNK inhibitor sequence as defined
above, any technique may be utilized that provides for the
production of antibody molecules by continuous cell line
culture. Such techniques include, but are not limited to, the
hybridoma technique (see Kohler and Milstein, 1975. Nature
256: 495-497); the trioma technique; the human B-cell hybri-
doma technique (see Kozbor, et al., 1983, Immunol Today 4:
72) and the EBV hybridoma technique to produce human
monoclonal antibodies (see Cole, et al., 1985. In: Monoclonal
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp.
77-96). Human monoclonal antibodies may be utilized in the
practice of the present invention and may be produced by the
use of human hybridomas (see Cote, et al, 1983. Proc Natl
Acad Sci USA 80: 2026-2030) or by transforming human
B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985.
In: Monoclonal Antibodies and Cancer Therapy (Alan R.
Liss, Inc., pp. 77-96).

According to the invention, techniques can be adapted for
the production of single-chain antibodies specific to the INK
inhibitor sequences and/or chimeric peptides (see e.g. U.S.
Pat. No. 4,946,778) as defined herein. In addition, methods
can be adapted for the construction of Fab expression libraries
(see e.g. Huse et al, 1989. Science 246: 1275-1281) to allow
rapid and effective identification of monoclonal Fab frag-
ments with the desired specificity for these JNK inhibitor
sequences and/or chimeric peptides. Non-human antibodies
can be “humanized” by techniques well known in the art (see
e.g. U.S. Pat. No. 5,225,539). Antibody fragments that con-
tain the idiotypes to a JNK inhibitor sequences and/or chi-
meric peptide as defined herein may be produced by tech-
niques known in the art including, e.g. (i) a F(ab'), fragment
produced by pepsin digestion of an antibody molecule; (ii) a
Fab fragment generated by reducing the disulfide bridges of
an F(ab'), fragment; (iii) a Fab fragment generated by the
treatment of the antibody molecule with papain and a reduc-
ing agent and (iv) Fv fragments.

In one embodiment of this invention, methods, that may be
utilized for the screening of antibodies and which possess the
desired specificity include, but are not limited to, enzyme-
linked immunosorbent assay (ELISA) and other immuno-
logically-mediated techniques known within the art. In a spe-
cific embodiment, selection of antibodies that are specific to
a particular epitope of an JNK inhibitor sequence and/or an
chimeric peptide as defined herein (e.g. a fragment thereof
typically comprising a length of from 5 to 20, preferably 8 to
18 and most preferably 8 to 11 amino acids) is facilitated by
generation of hybridomas that bind to the fragment of an JNK
inhibitor sequence and/or an chimeric peptide, as defined
herein, possessing such an epitope. These antibodies that are
specific for an epitope as defined above are also provided
herein.

The antibodies as defined herein may be used in methods
known within the art referring to the localization and/or quan-
tification of an JNK inhibitor sequence (and/or correspond-
ingly to a chimeric peptide as defined above), e.g. for use in
measuring levels of the peptide within appropriate physi-
ological samples, for use in diagnostic methods, or for use in
imaging the peptide, and the like.

The JNK inhibitor sequences, chimeric peptides, nucleic
acids, vectors, host cells and/or antibodies as defined accord-
ing to the invention can be formulated in a pharmaceutical
composition, which may be applied in the prevention or treat-
ment of any of the diseases as defined herein, particularly in
the prevention or treatment of non-chronic or chronic inflam-
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matory eye diseases as defined herein. Typically, such a phar-
maceutical composition used according to the present inven-
tion includes as an active component, e.g.: (i) any one or more
of the JNK inhibitor sequences and/or chimeric peptides as
defined above, and/or variants, fragments or derivatives
thereof, particularly JNK inhibitor sequences according to
any of sequences of SEQ ID NOs: 1 to 4 and 13 to 20 and
33-100 and/or chimeric peptides according to any of
sequences of SEQ ID NOs: 9 to 12 and 23 to 32, and/or INK
inhibitor sequences according to any of sequences of SEQ ID
NOs: 1to 4 and 13 to 20 and 33-100 comprising a trafficking
sequence according to any of SEQ ID NOs: 5 to 8 and 21 to
22, or variants or fragments thereof within the above defini-
tions; and/or (ii) nucleic acids encoding an JNK inhibitor
sequence and/or an chimeric peptide as defined above and/or
variants or fragments thereof, and/or (iii) cells comprising
any one or more of the JNK inhibitor sequences and/or chi-
meric peptides, and/or variants, fragments or derivatives
thereof, as defined above and/or (iv) cells transfected with a
vector and/or nucleic acids encoding an JNK inhibitor
sequence and/or an chimeric peptide as defined above and/or
variants or fragments thereof.

According to a preferred embodiment, such a pharmaceu-
tical composition as used according to the present invention
typically comprises a safe and effective amount of a compo-
nent as defined above, preferably of at least one INK inhibitor
sequence according to any of sequences of SEQ ID NOs: 1 to
4 and 13 to 20 and 33-100 and/or at least one chimeric peptide
according to any of sequences of SEQ ID NOs: 9 to 12 and 23
to 32, and/or at least one JNK inhibitor sequence according to
any of sequences of SEQ ID NOs: 1 to 4 and 13 to 20 and
33-100 comprising a trafficking sequence according to any of
SEQ ID NOs: 5-8 and 21 to 22, or variants or fragments
thereof within the above definitions, or at least one nucleic
acids encoding same, or at least one vector, host cell or anti-
body as defined above.

The amount of a JNK-inhibitor sequence and chimeric
peptide, respectively, in the pharmaceutical composition to be
administered to a subject, may—without being limited
thereto—have a very low dose. Thus, the dose may be much
lower than for peptide drugs known in the art, such as DTS-
108 (Florence Meyer-Losic et al., Clin Cancer Res., 2008,
2145-53). This has several positive aspects, for example a
reduction of potential side reactions and a reduction in costs.

Preferably, the dose (per kg bodyweight) is in the range of
up to 10 mmol/kg, preferably up to 1 mmol/kg, more prefer-
ably up to 100 pmol/kg, even more preferably up to 10 umol/
kg, even more preferably up to 1 umol/kg, even more prefer-
ably up to 100 nmol/kg, most preferably up to 50 nmol/kg.

Thus, the dose range may preferably be from about 1
pmol/kg to about 1 mmol/kg, from about 10 pmol/kg to about
0.1 mmol/kg, from about 10 pmol/kg to about 0.01 mmol/kg,
from about 50 pmol/kg to about 1 pmol/kg, from about 100
pmol/kg to about 500 nmol/kg, from about 200 pmol/kg to
about 300 nmol/kg, from about 300 pmol/kg to about 100
nmol/kg, from about 500 pmol/kg to about 50 nmol/kg, from
about 750 pmol/kg to about 30 nmol/kg, from about 250
pmol/kg to about 5 nmol/kg, from about 1 nmol/kg to about
10 nmol/kg, or a combination of any two of said values.

In this context, prescription of treatment, e.g. decisions on
dosage etc. when using the above pharmaceutical composi-
tion is typically within the responsibility of general practitio-
ners and other medical doctors, and typically takes account of
the disorder to be treated, the condition of the individual
patient, the site of delivery, the method of administration and
other factors known to practitioners. Examples of the tech-
niques and protocols mentioned above can be found in REM-
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INGTON’S PHARMACEUTICAL SCIENCES, 16th edi-
tion, Osol, A. (ed), 1980. Accordingly, a “safe and effective
amount” as defined above for components of the pharmaceu-
tical compositions as used according to the present invention
means an amount of each or all of these components, that is
sufficient to significantly induce a positive modification of a
non-chronic or chronic inflammatory eye diseases as defined
herein. At the same time, however, a “safe and effective
amount” is small enough to avoid serious side-effects, that is
to say to permit a sensible relationship between advantage
and risk. The determination of these limits typically lies
within the scope of sensible medical judgment. A “safe and
effective amount” of such a component will vary in connec-
tion with the particular condition to be treated and also with
the age and physical condition of the patient to be treated, the
severity of the condition, the duration of the treatment, the
nature of the accompanying therapy, of the particular phar-
maceutically acceptable carrier used, and similar factors,
within the knowledge and experience of the accompanying
doctor. The pharmaceutical compositions according to the
invention can be used according to the invention for human
and also for veterinary medical purposes.

The pharmaceutical composition as used according to the
present invention may furthermore comprise, in addition to
one of these substances, a (compatible) pharmaceutically
acceptable carrier, excipient, buffer, stabilizer or other mate-
rials well known to those skilled in the art.

In this context, the expression “(compatible) pharmaceuti-
cally acceptable carrier” preferably includes the liquid or
non-liquid basis of the composition. The term “compatible”
means that the constituents of the pharmaceutical composi-
tion as used herein are capable of being mixed with the
pharmaceutically active component as defined above and
with one another component in such a manner that no inter-
action occurs which would substantially reduce the pharma-
ceutical effectiveness of the composition under usual use
conditions. Pharmaceutically acceptable carriers must, of
course, have sufficiently high purity and sufficiently low tox-
icity to make them suitable for administration to a person to
be treated.

If the pharmaceutical composition as used herein is pro-
vided in liquid form, the pharmaceutically acceptable carrier
will typically comprise one or more (compatible) pharmaceu-
tically acceptable liquid carriers. The composition may com-
prise as (compatible) pharmaceutically acceptable liquid car-
riers e.g. pyrogen-free water; isotonic saline or buffered
(aqueous) solutions, e.g. phosphate, citrate etc. buffered solu-
tions, vegetable oils, such as, for example, groundnut oil,
cottonseed oil, sesame oil, olive oil, corn oil and oil from
theobroma; polyols, such as, for example, polypropylene gly-
col, glycerol, sorbitol, mannitol and polyethylene glycol; alg-
inic acid, etc. Particularly for injection of the pharmaceutical
composition as used herein, a buffer, preferably an aqueous
buffer, may be used.

If the pharmaceutical composition as used herein is pro-
vided in solid form, the pharmaceutically acceptable carrier
will typically comprise one or more (compatible) pharmaceu-
tically acceptable solid carriers. The composition may com-
prise as (compatible) pharmaceutically acceptable solid car-
riers e.g. one or more compatible solid or liquid fillers or
diluents or encapsulating compounds may be used as well,
which are suitable for administration to a person. Some
examples of such (compatible) pharmaceutically acceptable
solid carriers are e.g. sugars, such as, for example, lactose,
glucose and sucrose; starches, such as, for example, corn
starch or potato starch; cellulose and its derivatives, such as,
for example, sodium carboxymethylcellulose, ethylcellulose,
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cellulose acetate; powdered tragacanth; malt; gelatin; tallow;
solid glidants, such as, for example, stearic acid, magnesium
stearate; calcium sulphate, etc.

The precise nature of the (compatible) pharmaceutically
acceptable carrier or other material may depend on the route
of' administration. The choice of a (compatible) pharmaceu-
tically acceptable carrier may thus be determined in principle
by the manner in which the pharmaceutical composition as
used according to the invention is administered. The pharma-
ceutical composition as used according to the invention can
be administered, for example, systemically. Routes for
administration include, for example, parenteral routes (e.g.
via injection), such as intravenous, intramuscular, subcutane-
ous, intradermal, or transdermal routes, etc., enteral routes,
such as oral, or rectal routes, etc., topical routes, such as nasal,
or intranasal routes, etc., or other routes, such as epidermal
routes or patch delivery. Particularly preferred is also the local
administration at/in the eye, e.g. intravitreous administration,
subconjuntival administration and/or instillation.

The suitable amount of the pharmaceutical composition to
be used can be determined by routine experiments with ani-
mal models. Such models include, without implying any limi-
tation, rabbit, sheep, mouse, rat, dog and non-human primate
models. Preferred unit dose forms for injection include sterile
solutions of water, physiological saline or mixtures thereof.
The pH of such solutions should be adjusted to about 7.4.
Suitable carriers for injection include hydrogels, devices for
controlled or delayed release, polylactic acid and collagen
matrices. Suitable pharmaceutically acceptable carriers for
topical application include those, which are suitable for use in
lotions, creams, gels and the like. If the compound is to be
administered perorally, tablets, capsules and the like are the
preferred unit dose form. The pharmaceutically acceptable
carriers for the preparation of unit dose forms, which can be
used for oral administration are well known in the prior art.
The choice thereof will depend on secondary considerations
such as taste, costs and storability, which are not critical for
the purposes of the present invention, and can be made with-
out difficulty by a person skilled in the art.

Pharmaceutical compositions for oral administration may
be in tablet, capsule, powder or liquid form. A tablet may
include a solid carrier as defined above, such as gelatin, and
optionally an adjuvant. Liquid pharmaceutical compositions
for oral administration generally may include a liquid carrier
as defined above, such as water, petroleum, animal or veg-
etable oils, mineral oil or synthetic oil. Physiological saline
solution, dextrose or other saccharide solution or glycols such
as ethylene glycol, propylene glycol or polyethylene glycol
may be included.

For intravenous, cutaneous or subcutaneous injection, or
injection at the site of affliction, the active ingredient will be
in the form of a parenterally acceptable aqueous solution
which is pyrogen-free and has suitable pH, isotonicity and
stability. Those of relevant skill in the art are well able to
prepare suitable solutions using, for example, isotonic
vehicles such as Sodium Chloride Injection, Ringer’s Injec-
tion, Lactated Ringer’s Injection. Preservatives, stabilizers,
buffers, antioxidants and/or other additives may be included,
as required. Whether it is a polypeptide, peptide, or nucleic
acid molecule, other pharmaceutically useful compound
according to the present invention that is to be given to an
individual, administration is preferably in a “prophylactically
effective amount” or a “therapeutically effective amount” (as
the case may be), this being sufficient to show benefit to the
individual. The actual amount administered, and rate and
time-course of administration, will depend on the nature and
severity of what is being treated.
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Prevention and/or treatment of a disease as defined herein
typically includes administration of a pharmaceutical com-
position as defined above. The term “modulate” includes the
suppression of expression of INK when it is over-expressed in
any of the above diseases. It also includes, without being
limited thereto, suppression of phosphorylation of c-jun,
ATF2 or NFAT4 in any of the above diseases, for example, by
using at least one JNK inhibitor sequence according to any of
sequences of SEQ ID NOs: 1 to 4 and 13 to 20 and 33-100
and/or at least one chimeric peptide according to any of
sequences of SEQ IDNOs: 9to 12 and 23 to 32, and/or atleast
one JNK inhibitor sequence according to any of sequences of
SEQ ID NOs: 1 to 4 and 13 to 20 and 33-100 comprising a
trafficking sequence according to any of SEQ ID NOs: 5to 8
and 21 to 22, or variants or fragments thereof within the above
definitions, as a competitive inhibitor of the natural c-jun,
ATF2 and NFAT4 binding site in a cell. The term “modulate”
also includes suppression of hetero- and homomeric com-
plexes of transcription factors made up of, without being
limited thereto, c-jun, ATF2, or NFAT4 and their related part-
ners, such as for example the AP-1 complex that is made up of
c-jun, AFT2 and c-fos. When a non-chronic or chronic
inflammatory eye disease is associated with JNK overexpres-
sion, such suppressive JNK inhibitor sequences can be intro-
duced to a cell. In some instances, “modulate” may then
include the increase of INK expression, for example by use of
an IB peptide-specific antibody that blocks the binding of an
IB-peptide to JNK, thus preventing JNK inhibition by the
IB-related peptide.

Prevention and/or treatment of a subject with the pharma-
ceutical composition as disclosed above may be typically
accomplished by administering (in vivo) an (“therapeutically
effective”) amount of said pharmaceutical composition to a
subject, wherein the subject may be e.g. any mammal, e.g. a
human, a primate, mouse, rat, dog, cat, cow, horse or pig. The
term “therapeutically effective” means that the active com-
ponent of the pharmaceutical composition is of sufficient
quantity to ameliorate the non-chronic or chronic inflamma-
tory eye disease.

Accordingly, peptides as defined above, e.g. at least one
JNK inhibitor sequence according to any of sequences of
SEQ ID NOs: 1 to 4 and 13 to 20 and 33-100 and/or at least
one chimeric peptide according to any of sequences of SEQ
IDNOs: 9to 12 and 23 to 32, and/or at least one INK inhibitor
sequence according to any of sequences of SEQ ID NOs: 1 to
4 and 13 to 20 and 33-100 comprising a trafficking sequence
according to any of SEQ ID NOs: 5 to 8 and 21 to 22, or
variants or fragments thereof within the above definitions,
may be utilized in a specific embodiment of the present inven-
tion to treat non-chronic or chronic inflammatory eye dis-
eases.

Peptides as defined above and as contained in the inventive
pharmaceutical composition may be also encoded by nucleic
acids. This is particularly advantageous, if the above peptides
are administered for the purpose of gene therapy. In this
context, gene therapy refers to therapy that is performed by
administration of a specific nucleic acid as defined above to a
subject, e.g. by way of a pharmaceutical composition as
defined above, wherein the nucleic acid(s) exclusively com-
prise(s) L-amino acids. In this embodiment of the present
invention, the nucleic acid produces its encoded peptide(s),
which then serve(s) to exert a therapeutic effect by modulat-
ing function of the disease or disorder. Any of the methods
relating to gene therapy available within the art may be used
in the practice of the present invention (see e.g. Goldspiel, et
al., 1993. Clin Pharm 12: 488-505).
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In a preferred embodiment, the nucleic acid as defined
above and as used for gene therapy is part of an expression
vector encoding and expressing any one or more of the IB-
related peptides as defined above within a suitable host, i.e. an
JNK inhibitor sequence according to any of sequences of
SEQIDNOs: 1t04 and 13 to 20 and 33-100 and/or a chimeric
peptide according to any of sequences of SEQID NOs: 9to 12
and 23 to 32, and/or an JNK inhibitor sequence according to
any of sequences of SEQ ID NOs: 1 to 4 and 13 to 20 and
33-100 comprising a trafficking sequence according to any of
SEQ ID NOs: 5 to 8 and 21 to 22, or variants or fragments
thereof within the above definitions. In a specific embodi-
ment, such an expression vector possesses a promoter that is
operably-linked to coding region(s) of a JNK inhibitor
sequence. The promoter may be defined as above, e.g. induc-
ible or constitutive, and, optionally, tissue-specific.

In another specific embodiment, a nucleic acid molecule as
defined above is used for gene therapy, in which the coding
sequences of the nucleic acid molecule (and any other desired
sequences thereof) as defined above are flanked by regions
that promote homologous recombination at a desired site
within the genome, thus providing for intra-chromosomal
expression of these nucleic acids (see e.g. Koller and Smith-
ies, 1989. Proc Natl Acad Sci USA 86: 8932-8935).

Delivery of the nucleic acid as defined above according to
the invention into a patient for the purpose of gene therapy,
particular in the context of the above mentioned non-chronic
or chronic inflammatory eye diseases as defined above may
be either direct (i.e. the patient is directly exposed to the
nucleic acid or nucleic acid-containing vector) or indirect (i.e.
cells are first transformed with the nucleic acid in vitro, then
transplanted into the patient). These two approaches are
known, respectively, as in vivo or ex vivo gene therapy. In a
specific embodiment of the present invention, a nucleic acid is
directly administered in vivo, where it is expressed to produce
the encoded product. This may be accomplished by any of
numerous methods known in the art including, e.g. construct-
ing the nucleic acid as part of an appropriate nucleic acid
expression vector and administering the same in a manner
such that it becomes intracellular (e.g. by infection using a
defective or attenuated retroviral or other viral vector; see
U.S. Pat. No. 4,980,286); directly injecting naked DNA;
using microparticle bombardment (e.g. a “GeneGun”; Biolis-
tic, DuPont); coating the nucleic acids with lipids; using
associated cell-surface receptors/transfecting agents; encap-
sulating in liposomes, microparticles, or microcapsules;
administering it in linkage to a peptide that is known to enter
the nucleus; or by administering it in linkage to a ligand
predisposed to receptor-mediated endocytosis (see e.g. Wu
and Wu, 1987.) Biol Chem 262: 4429-4432), which can be
used to “target” cell types that specifically express the recep-
tors of interest, etc.

An additional approach to gene therapy in the practice of
the present invention involves transferring a nucleic acid as
defined above into cells in in vitro tissue culture by such
methods as electroporation, lipofection, calcium phosphate-
mediated transfection, viral infection, or the like. Generally,
the method of transfer includes the concomitant transfer of a
selectable marker to the cells. The cells are then placed under
selection pressure (e.g. antibiotic resistance) so as to facilitate
the isolation ofthose cells that have taken up, and are express-
ing, the transferred gene. Those cells are then delivered to a
patient. In a specific embodiment, prior to the in vivo admin-
istration of the resulting recombinant cell, the nucleic acid is
introduced into a cell by any method known within the art
including e.g. transfection, electroporation, microinjection,
infection with a viral or bacteriophage vector containing the
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nucleic acid sequences of interest, cell fusion, chromosome-
mediated gene transfer, microcell-mediated gene transfer,
spheroplast fusion, and similar methods that ensure that the
necessary developmental and physiological functions of the
recipient cells are not disrupted by the transfer. See e.g. Loef-
fler and Behr, 1993. Meth Enzymol 217: 599-618. The chosen
technique should provide for the stable transfer of the nucleic
acid to the cell, such that the nucleic acid is expressible by the
cell. Preferably, the transferred nucleic acid is heritable and
expressible by the cell progeny.

In preferred embodiments of the present invention, the
resulting recombinant cells may be delivered to a patient by
various methods known within the art including, e.g. injec-
tion of epithelial cells (e.g. subcutaneously), application of
recombinant skin cells as a skin graft onto the patient, and
intravenous injection of recombinant blood cells (e.g.
hematopoietic stem or progenitor cells). The total amount of
cells that are envisioned for use depend upon the desired
effect, patient state, and the like, and may be determined by
one skilled within the art. Cells into which a nucleic acid can
be introduced for purposes of gene therapy encompass any
desired, available cell type, and may be xenogeneic, hetero-
geneic, syngeneic, or autogeneic. Cell types include, but are
not limited to, differentiated cells such as epithelial cells,
endothelial cells, keratinocytes, fibroblasts, muscle cells,
hepatocytes and blood cells, or various stem or progenitor
cells, in particular embryonic heart muscle cells, liver stem
cells (International Patent Publication WO 94/08598), neural
stem cells (Stemple and Anderson, 1992, Cell 71: 973-985),
hematopoietic stem or progenitor cells, e.g. as obtained from
bone marrow, umbilical cord blood, peripheral blood, fetal
liver, and the like. In a preferred embodiment, the cells uti-
lized for gene therapy are autologous to the patient.

Alternatively and/or additionally, for treating diseases as
mentioned herein targeting therapies may be used to deliver
the JNK inhibitor sequences, chimeric peptides, and/or
nucleic acids as defined above more specifically to certain
types of cell, by the use of targeting systems such as (a
targeting) antibody or cell specific ligands. Antibodies used
for targeting are typically specific for cell surface proteins of
cells associated with any of the diseases as defined below. By
way of example, these antibodies may be directed to cell
surface antibodies such as e.g. B cell-associated surface pro-
teins such as MHC class II DR protein, CD18 (LFA-1 beta
chain), CD45RO, CD40 or Bgp95, or cell surface proteins
selected from e.g. CD2, CD2, CD4, CDS, CD7, CD8, CD9,
CD10, CD13, CD16, CD19, CD20, CD21, CD22, CD23,
CD24, CD25, CD30, CD33, CD34, CD38, CD39, CD4,
CD43, CD45, CD52, CD36, CD68, CD71, CD138, etc. Tar-
geting constructs may be typically prepared by covalently
binding the JNK inhibitor sequences, chimeric peptides, and
nucleic acids as defined herein according to the invention to
an antibody specific for a cell surface protein or by binding to
a cell specific ligand. Proteins may e.g. be bound to such an
antibody or may be attached thereto by a peptide bond or by
chemical coupling, crosslinking, etc. The targeting therapy
may then be carried out by administering the targeting con-
struct in a pharmaceutically efficient amount to a patient by
any of the administration routes as defined below, e.g. intra-
peritoneal, nasal, intravenous, oral and patch delivery routes.
Preferably, the INK inhibitor sequences, chimeric peptides,
or nucleic acids as defined herein according to the invention,
being attached to the targeting antibodies or cell specific
ligands as defined above, may be released in vitro or in vivo,
e.g. by hydrolysis of the covalent bond, by peptidases or by
any other suitable method. Alternatively, if the JNK inhibitor
sequences, chimeric peptides, or nucleic acids as defined
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herein according to the invention are attached to a small cell
specific ligand, release of the ligand may not be carried out. If
present at the cell surface, the chimeric peptides may enter the
cell upon the activity of its trafficking sequence. Targeting
may be desirable for a variety of reasons; for example if the
JNK inhibitor sequences, chimeric peptides, and nucleic
acids as defined herein according to the invention are unac-
ceptably toxic or if it would otherwise require a too high
dosage.

Instead of administering the JNK inhibitor sequences and/
or chimeric peptides as defined herein according to the inven-
tion directly, they could be produced in the target cells by
expression from an encoding gene introduced into the cells,
e.g. from a viral vector to be administered. The viral vector
typically encodes the JNK inhibitor sequences and/or chi-
meric peptides as defined herein according to the invention.
The vector could be targeted to the specific cells to be treated.
Moreover, the vector could contain regulatory elements,
which are switched on more or less selectively by the target
cells upon defined regulation. This technique represents a
variant of the VDEPT technique (virus-directed enzyme pro-
drug therapy), which utilizes mature proteins instead of their
precursor forms.

Alternatively, the INK inhibitor sequences and/or chimeric
peptides as defined herein could be administered in a precur-
sor form by use of an antibody or a virus. These JNK inhibitor
sequences and/or chimeric peptides may then be converted
into the active form by an activating agent produced in, or
targeted to, the cells to be treated. This type of approach is
sometimes known as ADEPT (antibody-directed enzyme
prodrug therapy) or VDEPT (virus-directed enzyme prodrug
therapy); the former involving targeting the activating agent
to the cells by conjugation to a cell-specific antibody, while
the latter involves producing the activating agent, e.g. a INK
inhibitor sequence or the chimeric peptide, in a vector by
expression from encoding DNA in a viral vector (see for
example, EP-A-415731 and WO 90/07936).

According to a further embodiment, the JNK inhibitor
sequences, chimeric peptides, nucleic acid sequences or anti-
bodies to JINK inhibitor sequences or to chimeric peptides as
defined herein, e.g. an JNK inhibitor sequence according to
any of sequences of SEQ ID NOs: 1 to 4 and 13 to 20 and
33-100 and/or a chimeric peptide according to any of
sequences of SEQ ID NOs: 9 to 12 and 23 to 32, and/or an
JNK inhibitor sequence according to any of sequences of
SEQ ID NOs: 1 to 4 and 13 to 20 and 33-100 comprising a
trafficking sequence according to any of SEQ ID NOs: 5to 8
and 21 to 22, or variants or fragments thereof within the above
definitions, may be utilized in (in vitro) assays (e.g. immu-
noassays) to detect, prognose, diagnose, or monitor various
conditions and disease states selected from non-chronic or
chronic inflammatory eye diseases as defined above, or moni-
tor the treatment thereof. The immunoassay may be per-
formed by a method comprising contacting a sample derived
from a patient with an antibody to an JNK inhibitor sequence,
a chimeric peptide, or a nucleic acid sequence, as defined
above, under conditions such that immunospecific-binding
may occur, and subsequently detecting or measuring the
amount of any immunospecific-binding by the antibody. In a
specific embodiment, an antibody specific for an JNK inhibi-
tor sequence, a chimeric peptide or a nucleic acid sequence
may be used to analyze a tissue or serum sample from a
patient for the presence of JNK or a JNK inhibitor sequence;
wherein an aberrant level of INK is indicative of a diseased
condition. The immunoassays that may be utilized include,
but are not limited to, competitive and non-competitive assay
systems using techniques such as Western Blots, radioimmu-

10

15

20

25

30

35

40

45

50

55

60

65

38

noassays (RIA), enzyme linked immunosorbent assay
(ELISA), “sandwich” immunoassays, immunoprecipitation
assays, precipitin reactions, gel diffusion precipitin reactions,
immunodiffusion assays, agglutination assays, fluorescent
immunoassays, complement-fixation assays, immunoradi-
ometric assays, and protein-A immunoassays, etc. Alterna-
tively, (in vitro) assays may be performed by delivering the
JNK inhibitor sequences, chimeric peptides, nucleic acid
sequences or antibodies to JNK inhibitor sequences or to
chimeric peptides, as defined above, to target cells typically
selected from e.g. cultured animal cells, human cells or
micro-organisms, and to monitor the cell response by bio-
physical methods typically known to a skilled person. The
target cells typically used therein may be cultured cells (in
vitro) or in vivo cells, i.e. cells composing the organs or
tissues of living animals or humans, or microorganisms found
in living animals or humans.

The present invention additionally provides the use of kits
for diagnostic or therapeutic purposes, particular for the treat-
ment, prevention or monitoring of non-chronic or chronic
inflammatory eye diseases as defined above, wherein the kit
includes one or more containers containing JNK inhibitor
sequences, chimeric peptides, nucleic acid sequences and/or
antibodies to these JNK inhibitor sequences or to chimeric
peptides as defined above, e.g. an anti-JNK inhibitor
sequence antibody to an JNK inhibitor sequence according to
any of sequences of SEQ ID NOs: 1 to 4 and 13 to 20 and
33-100, to a chimeric peptide according to any of sequences
of SEQ ID NOs: 9 to 12 and 23 to 32, to an JNK inhibitor
sequence according to any of sequences of SEQ ID NOs: 1 to
4 and 13 to 20 and 33-100 comprising a trafficking sequence
according to any of SEQ ID NOs: 5to 8 and 21 to 22, or to or
variants or fragments thereof within the above definitions, or
such an anti-JNK inhibitor sequence antibody and, option-
ally, a labeled binding partner to the antibody. The label
incorporated thereby into the antibody may include, but is not
limited to, a chemiluminescent, enzymatic, fluorescent, colo-
rimetric or radioactive moiety. In another specific embodi-
ment, kits for diagnostic use in the treatment, prevention or
monitoring of non-chronic or chronic inflammatory eye dis-
eases as defined above are provided which comprise one or
more containers containing nucleic acids that encode, or
alternatively, that are the complement to, an JNK inhibitor
sequence and/or a chimeric peptide as defined above, option-
ally, a labeled binding partner to these nucleic acids, are also
provided. In an alternative specific embodiment, the kit may
be used for the above purposes as a kit, comprising one or
more containers, a pair of oligonucleotide primers (e.g. each
6-30nucleotides in length) that are capable of acting as ampli-
fication primers for polymerase chain reaction (PCR; see e.g.
Innis, et al, 1990. PCR PROTOCOLS, Academic Press, Inc.,
San Diego, Calif.), ligase chain reaction, cyclic probe reac-
tion, and the like, or other methods known within the art used
in context with the nucleic acids as defined above. The kit
may, optionally, further comprise a predetermined amount of
a purified JNK inhibitor sequence as defined above, a chi-
meric peptide as defined above, or nucleic acids encoding
these, for use as a diagnostic, standard, or control in the assays
for the above purposes.

The present invention is not to be limited in scope by the
specific embodiments described herein. Indeed, various
modifications of the invention in addition to those described
herein will become apparent to those skilled in the art from
the foregoing description and accompanying figures. Such
modifications fall within the scope of the appended claims.

Various publications are cited herein, the disclosures of
which are incorporated by reference in their entirety.
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Unless otherwise defined, all technical and scientific terms
used herein have the same meaning as commonly understood
by one of ordinary skill in the art to which this invention
belongs. Although methods and materials similar or equiva-
lent to those described herein can be used in the practice or
testing of the present invention, suitable methods and mate-
rials are described below. All publications, patent applica-
tions, patents, and other references mentioned herein are
incorporated by reference in their entirety. In the case of
conflict, the present specification, including definitions, will
control. In addition, the materials, methods, and examples are
illustrative only and not intended to be limiting. Other fea-
tures and advantages of the invention will be apparent from
the following detailed description and claims.

DESCRIPTION OF FIGURES

FIG. 1 Clinical efficacy of SEQ ID NO: 11 in LPS-induced

uveitis:

Clinical scores (expressed in arbitrary units, A.U.) were
evaluated at the peak of the disease, 24 hours after (A)
intravenous (IV) or (B) intravitreous (IVT) injection of
JNK-inhibitor (poly-)peptide of SEQ ID NO: 11. Com-
parison was made with untreated uveitic eyes (LPS) and
IV/IVT treatment with vehicle (n=10 eyes per group).
Clinical manifestations of uveitis were reduced after (A)
1V injection of INK-inhibitor (poly-)peptide of SEQ ID
NO: 11 (*** p<0.001 vs LPS; ### p<0.001 vs Vehicle)
and (B) IVT injection of (poly-)peptide of SEQ ID NO:
11 (*** p<0.001 vs LPS; ## p<0.01 vs Vehicle) and
dexamethasone (*** p<0.05 vs LPS). No statistical dif-
ference (ns) was observed between IVT injection of
JNK-inhibitor (poly-)peptide of SEQ ID NO: 11 and
dexamethasone that was used as positive control.

FIG. 2 Inhibition of the INK pathway by SEQ ID NO: 11 in

LPS-induced uveitis:

Western-Blot analysis of c-Jun phosphorylation in RPE/
choroid/sclera complexes 24 hours after [V or IVT injec-
tions of INK-inhibitor (poly-)peptide of SEQ ID NO: 11
and vehicle (n=2 eyes per group) in Endotoxin-Induced
Uveitis (EIU) conditions. Inhibition of c-Jun phospho-
rylation by INK-inhibitor (poly-)peptide of SEQ ID NO:
11 was visualized on (A) immunoblot (upper lane: Phos-
pho c-Jun (Ser63); bottom lane: f-tubulin reporter pro-
tein; and confirmed by (B) densitometric quantitation.

FIG. 3 Effects of SEQID NO: 11 onthe LPS-ERK pathway

activation:

Immunohistochemistry against phospho-p44/42 MAPK
(Erk1/2) (green) was carried out on ocular histological
sections from untreated uveitic control eyes and IV or
IVT injected animals (vehicle or SEQ ID NO: 11) (n=3
eyes analyzed per condition; time point: 24 h). Nuclei (in
blue) were stained with DAPI. p-Erk1/2 was strongly
expressed in the iris epithelium after IVT administration
of vehicle (A, a) and SEQ ID NO: 11 (B, b), with no
detectable difference between the two. Only a faint posi-
tive signal could be detected in retinal miiller glial cells
in EIU eyes treated by IV injection of either the vehicle
(E, e) or SEQ ID NO:11 (F, 1) (see arrows). Scale bar:
100 um. c: cornea; ir: iris; st: stroma; ep: epithelium;
ONH: optic nerve head; INL: inner nuclear layer; ONL:
outer nuclear layer.

FIG. 4 Ocular biodistribution of JNK-inhibitor (poly-)pep-

tide of SEQ ID NO: 11 in healthy and uveitic eyes:

Immunohistochemistry against SEQ ID NO: 11 was car-
ried out on ocular histological sections from untreated
and IV or IVT injected animals (vehicle or SEQ ID NO:
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11), both in (A-L) healthy and (M-W) LPS-induced
inflammatory conditions (n=3 eyes analyzed per condi-
tion; time point: 24 h). (A-C) SEQ ID NO: 11 was
undetectable in ocular tissues 24 hours after [V injection
in healthy eyes. (D-L) After IVT injection in healthy
eyes, SEQ ID NO: 11 was found in iris epithelium (D,
@), ciliary body epithelium (E, J), GCL (H), INL (K), IS
(D) and RPE (L). In eyes with uveitis, SEQ ID NO: 11
was detected in infiltrating inflammatory cells after IV
injection of SEQ ID NO: 11 (M-P), but not after IV or
IVT injections of vehicle (not shown) or in untreated
EIU eyes (V,W). (Q-U) In uveitic eyes treated by IVT of
SEQ ID NO: 11, distribution of SEQ ID NO: 11 was
similar to that of healthy treated eyes but was also
detected in migrating resident inflammatory cells (S-T).
Scale bar: 50 um. c: cornea; ir: iris; I: lens; cb: ciliary
body; st: stroma; ep: epithelium; GCL: ganglion cell
layer; INL: inner nuclear layer; ONL: outer nuclear
layer; RPE: retinal pigment epithelium; IS: photorecep-
tor inner segment; aq. h: aqueous humor.

FIG. 5 Reduction of LPS-induced inflammatory cell infil-
tration by the JNK-inhibitor (poly-)peptide of SEQ ID NO:
11:

Infiltration of (A) macrophages (ED1 immunopositive
cells) and (B) polymorphonuclear leukocytes (PMNs)
was quantified on histological sections (n=6 sections per
group) stained by immunohistochemistry (illustrated on
FIG. 6). (A) Intravenous (IV) (** p<0.005 vs LPS) and
intravitreous (IVT) (** p<0.005 vs LPS; ## p<0.009 vs
Vehicle) injections of the (poly-)peptide of SEQ ID NO:
11 reduced the number of ED1+. (B) the (poly-)peptide
of SEQ ID NO: 11 decreased the number of PMNs after
intravenous (IV) (** p<0.005 vs LPS) and intravitreous
AVT) (** p<0.005 vs LPS; ## p<0.009 vs Vehicle)
administrations. No statistical difference (ns) was
observed between IVT of the (poly-)peptide of SEQ ID
NO: 11 and dexamethasone that was used as a positive
control.

FIG. 6 Effect of the (poly-)peptide of SEQ ID NO: 11 on
ED1+ cells, polymorphonuclear leukocytes and inducible
nitric oxide synthase (iNOS) expression in LPS-induced
uveitis:

ED1 and iNOS antigens expression was analyzed by
immunohistochemistry on eye cryosections of untreated
or treated (IV or IVT, vehicle or SEQ ID NO: 11) uveitic
rats (n=3 eyes per condition; time point: 24 h). Nuclei
were stained with DAPI. Numerous inflammatory cells
expressing ED1 (A, D, G, J) and/or iNOS (B, E, H, K)
infiltrated the anterior (A-I) and the posterior segment
(J-L) of untreated EIU eyes. A few number of ED1+/
iNOS+ cells were found in the iris/ciliary body (yellow
cells, panels c1-2 and f1-2) but most iNOS+ cells were
ED- cells suggesting that mostly PMNs produced
iNOS. IV (M-U) and IVT (not shown) injections of SEQ
ID NO:11 reduced the inflammatory infiltrate express-
ing ED1 (M, P, S) and iNOS(N, Q, T). In eyes treated by
IV (M-U) and IVT (not shown) of SEQ ID NO:11, a
reduced number of ED1+ cells (M, P, S) and iNOS+ cells
(N, Q, T) was observed. Scale bar: 50 pm. c: cornea; ir:
iris; cb: ciliary body; ret: retina; ON: optic nerve.

FIG. 7 Down-regulation of LPS-induced iNOS expression

by the (poly-)peptide of SEQ ID NO: 11:

RT-PCR analysis of inducible nitric oxide synthase (iNOS)
mRNA levels in neuroretinas 24 hours after IV or IVT
injections of SEQ ID NO:11 or vehicle (n=2 eyes per
group) in EIU conditions. Down-regulation of iNOS
mRNA was visualized on (A) agarose gel under ultra-
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violet transilluminator (upper lane: 657 bp iNOS cDNA
amplification product; bottom lane: 162 bp GAPDH
c¢DNA amplification product) and confirmed by (B) den-
sitometric quantitation

FIG. 8 Modulation of intraocular LPS-induced Chemok-
ine/Cytokine profiles following intravenous (IV) administra-
tion of (poly-)peptide of SEQ ID NO: 11:

Multiplex analysis was performed on ocular fluids col-
lected 6 h, 24 h and 48 h after EIU induction. Compari-
son was made between uninjected control uveitic rats or
with (poly-)peptide of SEQ ID NO: 11 1V treated rats
(n=10 eyes analyzed per time point and per condition).
Results from rats treated by IV injection of vehicle were
not represented for more clarity. P values of statistical
analysis are indicated on each graph (p). IV injection of
(poly-)peptide of SEQ ID NO: 11 decreased chemokines
production (A), and decreased pro-inflammatory and
Thl cytokines production at specific time points (B).
Levels of IFN-y and IL.-10 were not represented at 48 h
because of being below detectable levels.

FIG. 9 Modulation of intraocular LPS-induced Chemok-
ine/Cytokine profiles following intravitreous (IVT) adminis-
tration of (poly-)peptide of SEQ ID NO: 11:

Multiplex analysis was performed on ocular fluids col-
lected 6 h, 24 h and 48 h after EIU induction. Compari-
son was made between rats treated by IVT injection of
vehicle and (poly-)peptide of SEQ ID NO: 11 (n=10
eyes analyzed per time point and per condition). P values
of'statistical analysis are indicated on each graph (p). No
significant changes were observed on chemokines
expression between vehicle IVT or (poly-)peptide of
SEQ ID NO: 11 IVT injections except a decrease of
MCP-1 (A). Little changes in cytokines expression were
induced by IVT injection of the (poly-)peptide of SEQ
ID NO: 11: lower levels of TNF-a., IL-6 and IL-2 at 6
hours, a lower level of IL-2 and a greater level of IL.-13
at 24 hours (B).

FIG. 10 shows the IB1 cDNA sequence from rat and its

predicted amino acid sequence (SEQ 1D NO:102)

FIG. 11 shows the IB1 protein sequence from rat encoded
by the exon-intron boundary of the rIB1 gene-splice donor
(SEQ ID NO:103)

FIG. 12 shows the IB1 protein sequence from Homo sapi-
ens (SEQ ID NO:104)

FIG. 13 shows the IB1 cDNA sequence from Homo sapi-
ens (SEQ ID NO:105)

EXAMPLES
Example 1

Solutions and Products

An all-D-retro-inverso JNK-inhibitor (poly-)peptide of
SEQ ID NO: 11 was produced by Polypeptide Laboratories
(France) and purified by High Performance Liquid Chroma-
tography (HPLC). It was analyzed by mass spectrometry for
identity and RP-HPLC for purity (Polypeptide Laboratories,
France). Once lyophilized, the powder was stored at 2-8° C.
One day prior to the experiment, the INK-inhibitor (poly-)
peptide of SEQ ID NO: 11 powder was dissolved under sterile
conditions at the concentration of 10 uM in saline (NaCl—
0.9%, Versol®, Aguettant) in a National Scientific (NSC)
deactivated glass vial (NSC-C4015-S1) and stored at 4° C.
until use.

For each experiment, a fraction of freshly dissolved the
JNK-inhibitor (poly-)peptide of SEQ ID NO: 11 was stored at
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-20° C. and its concentration was confirmed by High Perfor-
mance Liquid Chromatography (HPLC) analysis.

Dexamethasone sodium phosphate 4 mg/mL. (Soludecad-
ron; Laboratoire Roussel, Paris, France) was used as positive
control for anti inflammatory activity on EIU.10
Animals

7 weeks old female Lewis rats weighing 175 g (Elevage
Janvier, Le Genest Saint Isle, France) were used and handled
in accordance with the ARVO Statement for the Use of Ani-
mals in Ophthalmic and Vision Research. Rats were anesthe-
tized with intramuscular injection of Ketamine (88 mg/kg)
(Virbac, France) and Largactil (0.6 mg/kg) (Sanofi-Aventis,
France) before intravenous or ocular injection.

Injections

For intravenous (IV) injection, 100 pl, of saline (NaCl
0.9%) or the INK-inhibitor (poly-)peptide of SEQ ID NO: 11
(20 pg/kg in saline) were injected in a tail vein using a 25G-
needle connected on a 1 ml syringe (Becton Dickinson,
France). For intravitreous (IVT) injection, 5 ul. of saline or
the JNK-inhibitor (poly-)peptide of SEQ ID NO: 11 (0.2
ng/injection in saline) were injected in both eyes using a 30G
disposable needle (BD-microfine syringe, nm Meédical,
Asniere, France). The TV dose of 20 pg/kg (i.e. 3.5 pg/rat in
rats weighing 175 g) was chosen according to studies show-
ing that the INK-inhibitor (poly-)peptide of SEQ ID NO: 11
is active at very low doses in other models. For intravitreous
injections, the inventors used the minimal dose used in direct
ear application after acute noise trauma in patients. This cor-
responds to 5% of the dose injected intravenously. Immedi-
ately after intravenous or intravitreous treatment, Endotoxin-
Induced Uveitis (EIU) was induced by a single footpad
injection of 100 uL sterile pyrogen-free saline containing 200
ng of LPS (Lipopolysaccharides from Salmonella typhimu-
rium, Sigma-Aldrich, Saint-Quentin Fallavier, France). At
the end the experiments, i.e. 6, 24 or 48 h after LPS challenge,
rats were anesthetized by intraperitoneal injection of pento-
barbital (30 mg/kg) (Sanofi-Aventis, France) before blood
was collected by intracardiac puncture. Rats were then killed
with a lethal dose of pentobarbital and both eyes were enucle-
ated.

Samples Collection

Aqueous humor and vitreous were collected and pooled
from each enucleated eye. Ocular fluids were immediately
centrifuged and the cell-free fractions were collected and
frozen at -20° C. before analysis by Multiplex assay. Blood
samples were first clotted at room temperature for 2 hours and
then at 4° C. overnight. Serum was collected, centrifuged and
the clear supernatant was collected and frozen at —20° C.
before Multiplex analysis.

Retinas and RPE/choroid/sclera complexes were carefully
dissected out on enucleated eyes, snap frozen and stored at
-80° C. until being used for RT-PCR and Western-Blot analy-
ses.

For immunohistochemistry, eyeballs were collected and
fixed for 1 h at room temperature in phosphate buffered saline
(PBS) containing 4% paraformaldehyde before being rinsed
overnight in PBS. The next day, samples were embedded and
frozen in optimal cutting-temperature (OCT) compound (Tis-
sue-Tek®, Sakura Finetek, Zoeterwoude, Netherland) and
stored at -80° C. Frozen antero-posterior sections of eyes (10
um thick) were performed at the optic nerve level using a
cryostat (Leica CM 30508, Rueil-Malmaison, France) and
mounted on super-frost slides for immunohistochemical
analysis.

Experimental Design

In afirst set of experiment, 70 rats were randomized into 14

experimental groups with 5 rats per group. Uveitis was
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induced in each group and rats were killed 6 hours (4 groups),
24 hours (6 groups) and 48 hours (4 groups) after LPS chal-
lenge. For each time point tested (i.e. 6 h, 24 h and 48 h), rats
treated by intravenous or intravitreous injections of vehicle
(NaCl—0.9%) or the JNK-inhibitor (poly-)peptide of SEQ
ID NO: 11 were compared to untreated control uveitic rats.
Two additional groups, treated by intravenous injection of
vehicle and intravitreal injection of dexamethasone were used
at 24 hours. Clinical ocular inflammation was recorded only
at 24 hours (see Scoring of Endotoxin-Induced Uveitis (EIU)
section). At each time point, intraocular fluids from each eye
(n=10 per group) and serum from each animal (n=5 per
group) were used for Chemokine/Cytokine Multiplex Assay.

Retinas and RPE/choroid/sclera complexes were also col-
lected at 24 hours to analyze iNOS mRNA levels by RT-PCR
and c-Jun phosphorylation state by Western-Blot. Tissues
were collected only from eyes treated by IV (intravenous)
injection of vehicle, IV injection of the INK-inhibitor (poly-)
peptide of SEQ ID NO: 11, IVT (intravitreal) injection of
vehicle and IVT injection of the JNK -inhibitor (poly-)peptide
of SEQ ID NO: 11 (n=2 eyes per condition collected from
separate rats). Eyes were selected so that their EIU clinical
score was representative of the mean of the experimental
group they belong to, i.e 3 for eyes treated by IV and IVT
injection of vehicle and 2 for eyes treated by IV or IVT
injection of the INK-inhibitor (poly-)peptide of SEQ ID NO:
11.

A second set of experiment was designed to evaluate the
anti-inflammatory effect of the INK-inhibitor (poly-)peptide
of SEQIDNO: 11 at the cellular and tissue level as well as the
biodistribution of this molecule 24 hours after administration.
Rats were randomized into 11 experimental groups. 6 groups
of rats with uveitis: untreated uveitic rats, rats injected intra-
venously with NaCl or the INK-inhibitor (poly-)peptide of
SEQ ID NO: 11 and rats injected intravitreously with the
vehicle, the INK-inhibitor (poly-)peptide of SEQ ID NO: 11
or dexamethasone. The 5 additional groups without uveitis
were: untreated healthy rats, rats treated by NaCl IV or the
JNK-inhibitor (poly-)peptide of SEQ ID NO: 11 IV and rats
injected IVT with NaCl or the INK-inhibitor (poly-)peptide
of SEQ ID NO: 11. Three eyes from separate rats were col-
lected per group and used for immunohistochemistry.

Note that, for clinical and histological analyses, dexam-
ethasone was used as a reference treatment.

Scoring of Endotoxin-Induced Uveitis (EIU)

Animals were examined by slit lamp at 24 hours, the clini-
cal peak of the disease in our experiments. The intensity of
clinical ocular inflammation was scored on a scale from 0 to
5 for each eye as described previously) 0: grade (0) indicates
no inflammation; grade (1) indicates the presence of a mini-
mal iris and conjunctival vasodilation but without the obser-
vation of flare or cells in the anterior chamber (AC); grade (2)
indicates the presence of moderate iris and conjunctival ves-
sel dilation but without evident flare or cells in the AC; grade
(3) indicates the presence of intense iris vessels dilation, flare
and less than 10 cells per slit lamp field in the AC; grade (4)
indicates the presence of more severe clinical signs than grade
3, with more than 10 cells in the AC with or without the
formation of a hypopion; grade (5) indicates the presence of
intense inflammatory reaction, fibrin formation in the AC and
total seclusion of the pupil. Clinical evaluation was per-
formed in a masked manner.

Western-Blot Analysis

RPE/choroid/sclera complexes and neuroretinas (2 per
experimental group) were snap frozen immediately after dis-
section and stored at —80° C. until use. Tissues were homog-
enized in 500 puL oflysis buffer (MOPS SDS Running Buffer,

10

15

20

25

30

35

40

45

50

55

60

65

44

Invitrogen, Cergy-Pontoise, France) supplemented with pro-
tease inhibitor cocktail (Roche Diagnostics, Meylan, France)
(one tablet for 50 mL). After addition of LDS Sample Buffer
(Invitrogen) and heating for 5 min at 100° C., equal amounts
of proteins were subjected to electrophoresis in a NuPAGE
4-12% Bis-Tris gel (Invitrogen) using MOPS SDS Running
Buffer. The bands obtained were then electrotransferred onto
nitrocellulose membranes (Schleicher & Schuell BioScience,
Dassel, Germany).

Western-blot analyses were carried out to analyze the
effect of the INK-inhibitor (poly-)peptide of SEQ ID NO: 11
on the three mitogen-activated protein kinase (MAPK) path-
ways. To analyze the INK pathway, blots were sequentially
incubated with a rabbit Phospho-c-Jun (Ser63) primary anti-
body (or Phospho-c-Jun (Ser73) antibody) and an anti-rabbit
IgG HRP-linked secondary antibody according to the manu-
facturer’s instruction (PhosphoPlus c-Jun (Ser63) II and
c-Jun (Ser73) antibody kit (9260) purchased from Cell Sig-
naling Technology (Ozyme, St Quentin Yvelines, France)).
Bands were visualized using the ECL. Western Blotting
Detection Reagents Kit (Amersham Biosciences, Orsay,
France). Blots were then dehybridized and rehybridized suc-
cessively with a mouse anti-tubulin (D-10) (se-5274) primary
antibody (dilution 1:400) and a HRP conjugated goat anti-
mouse IgG secondary antibody (sc-3697) (dilution 1:5000)
(both purchased from Santa Cruz Biotechnology (Tebu-bio,
Le Perray en Yvelines Cedex, France)). The relative band
intensity for phospho c-Jun (Ser 63 or Ser73) was calculated
in comparison to that for -tubulin after densitometry analysis
(Image] software).

To analyze the ERK and p38 MAPK pathways, blots were
sequentially incubated with a rabbit phospho-p44/42 MAPK
(Erk1/2) (Thr202/Tyr204) (4370) primary antibody (or rabbit
phospho-p38 MAPK (Thr180/Tyr182) (9215) antibody) and
a horseradish peroxidase-conjugated goat anti-rabbit IgG
(H+L) (PI-1000—Vector Laboratories, Clinisciences, Mon-
trouge, France) secondary antibody at dilution 1:5000. Blots
were then dehybridized and rehybridized successively with a
rabbit p44/42 MAPK (Erk1/2) (4695) (or rabbit p38 MAP
Kinase (9212) antibody) and the same secondary antibody as
above. Primary antibodies were purchased from Cell Signal-
ing Technology (Ozyme, St Quentin Yvelines, France) and all
steps performed following the manufacturer’s instruction.
Immunohistochemistry

To characterize the cellular infiltrate, sections were double-
stained with ED1 and iNOS. Briefly, after permeabilization
with 0.1% TritonX-100 in phosphate buffered saline (PBS)
for 30 min, specimens were rinsed and saturated for 30 min
with 5% skimmed milk in PBS. They were incubated over-
night at 4° C. with the two following primary antibodies:a
1:50 mouse monoclonal anti-macrosialin CD68 (clone ED1),
directed against a cytoplasmic antigen in rat monocytes, mac-
rophages and dendritic cells (purchased from Serotec Ltd.
(Oxford, UK)) and a polyclonal rabbit anti-iNOS (1/75e;
Transduction Laboratories, Lexinton, FY). After washing,
sections were incubated for 1 hour at room temperature with
a secondary Alexa Fluor 594 (red)-conjugated donkey anti-
mouse monoclonal antibody (mAb) and a secondary Alexa
Fluor 488 (green)-conjugated goat anti-rabbit mAb each at
dilution 1:250 (Invitrogen, Cergy Pontoise, France). For each
step, antibodies were diluted in PBS—1% skimmed milk-
0.1% TritonX100. Different controls were included in every
staining run: negative controls without primary antibodies
and isotype controls by incubation with normal mouse or
rabbit serum immunoglobulin (Ig) in place of primary anti-
bodies. After staining nuclei with DAPI (Sigma-Aldrich,
Saint-Quentin Fallavier, France), sections were mounted in
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PBS/Glycerol (1/1) and observed by fluorescence photomi-
croscopy (FXA, Microphot, Nikon, Melville, USA). Digi-
tized micrographs were obtained using a digital camera (Spot,
BFI Optilas, Evry, France). ED1 positive cells and polymor-
phonuclear cells, identified by the shape of their nuclei
stained with DAPI, were quantified on histological sections.
The analysis was performed on 3 eyes per experimental
group, with 2 different sections per eye at the optic nerve head
level. Results were expressed as meansstandard error of the
mean (SEM).

Immunostaining of the JNK-inhibitor (poly-)peptide of
SEQ ID NO: 11 was performed on healthy and uveitic eyes to
study its ocular biodistribution after systemic or local admin-
istration. Briefly, sections were permeabilized as described
above before being sequentially incubated with an anti-SEQ
ID NO: 11 purified rabbit IgG and a secondary Alexa 594
(red)-conjugated goat anti-rabbit IgG (Invitrogen, Cergy
Pontoise, France) diluted 1:100 and 1:250 in PBS respec-
tively. Immunostaining of untreated healthy and uveitic eyes
were used as negative controls. Nuclei were stained with
DAPI before mounting and observation.

Immunostaining of p-Erk1/2 was performed to evaluate the
effect of the INK-inhibitor (poly-)peptide of SEQ ID NO: 11
onthe ERK pathway after IV or IVT administration. Sections
were permeabilized as described above and incubated in
blocking solution containing 0.1% Triton X-100 and 10%
FCS (fetal calf serum) in PBS for 1 hour at room temperature.
Sections were incubated overnight at 4° C. with a rabbit
anti-phospho-p44/42 MAPK (Erk1/2) primary antibody
(4370) purchased from Cell Signaling Technology (Ozyme,
St Quentin Yvelines, France) diluted 1:400 in blocking solu-
tion. After having been rinsed three times in PBS, sections
were incubated with a secondary Alexa Fluor 488 (green)-
conjugated goat anti-rabbit mAb (diluted 1:300 in blocking
solution) for 2 hours at room temperature. Nuclei were
stained with DAPI before mounting and observation.

Evaluation of iNOS expression in ocular tissues using
semi-quantitative PCR Two eyes per group were used for this
analysis. Immediately after dissection, retinas extracted from
each eye were separately snap frozen and stored at —80° C.
until use. Total RNA was extracted from tissues (RNeasy
minikit, Qiagen, Courtaboeuf, France) according to the
manufacturer’s instructions. Reverse transcription was per-
formed on 1 pg oftotal RNA in a total volume of 20 pL. using
Superscript 1 Reverse Transcriptase (Invitrogen, Cergy-Pon-
toise, France) following the manufacturer’s instructions. To
amplify GAPDH and iNOS cDNA, Polymerase-Chain Reac-
tion (PCR) was conducted in a total volume of 25 L contain-
ing 2 ulL of first-strand reaction product, 0.4 uM forward and
0.4 uM reverse primers, 0.4 uM dNTP Mix, 1.5 mM MgCl2,
1xPCR buffer and 2.5 U Taq DNA polymerase (Invitrogen,
Cergy Pontoise, France). Primers specific for GAPDH (For-
ward:  5-ATGCCCCCATGTTTGTGATG-3"; Reverse:
5'-ATGGCATGGACTGTGGTCAT-3") and iNOS (Forward:
S-TTTCTCTTCAAAGTCAAATCCTACCA-3'; Reverse:
5'-TGTGTCTGCAGATGTGCTGAAAC-3") were obtained
from Invitrogen. After an initial denaturation (3 min at 94°
C.), 30 to 32 PCR cycles of denaturation (30 s, 94° C.),
annealing (1 min, 58° C. (GAPDH) and 52° C. (iNOS)) and
elongation (1 to 2 min, 72° C.) were performed on a Crocodile
IIT (Appligene Oncor). The final cycle was completed by 5
min of elongation at 72° C. PCR fragments (162 bp for
GAPDH and 657 bp for iNOS) were analyzed by 2.5% aga-
rose gel electrophoresis and visualized by ethidium bromide
staining under UV light. The relative band intensity for iNOS
was calculated in comparison to that for GAPDH after den-
sitometry analysis (Image) software).
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Chemokine/Cytokine Multiplex Assay

Intraocular fluids (diluted to obtain a final volume of 25 ul.)
and sera (25 ul. of 1:5 dilution) were subjected to multiplex
bead analysis. This method uses microspheres as the solid
support for immunoassays12 and allows the titration of a
greater number of cytokines with increased sensitivity than
occurs with ELISA.13 For each sample, seventeen analytes
were quantified simultaneously using the rat Cytokine/
Chemokine-17plex kit (Milliplex Map Kit, Millipore, Saint-
Quentin-en-Yvelines, France) according to the manufactur-
er’s instructions: Chemokines MCP-1/CCL2, MIP-1a/
CCL3, RANTES/CCLS, IP-10/CXCL10 (IFN-inducible
protein-10) and GRO/KC; proinflammatory mediators IL.-1,
IL-18 and TNF-; Th1/Th2/Th17 cytokines IL-2 and IFN-/IL-
4, IL-5, 1L-6, 1L.-10 and IL.-13/IL-17. The assay was per-
formed in a 96-well filter plate and standard curves for each
cytokine were generated with a Rat Cytokine Standard pro-
vided in the kit. All incubation steps were performed under
medium orbital agitation and in the dark to protect the beads
from light. Data acquisition and analysis were performed
with the manager software version 4.1 (Bioplex; Bio-Rad)
with four or five logistic parameters for standard curves.
Detection thresholds for all the analytes were estimated
around 1 to 10 pg/mL.

Statistical Analysis

Numerical results were expressed as meanzstandard error
of'the mean (SEM). Data were compared using the nonpara-
metric Mann-Whitney U-test. P<0.05 was considered statis-
tically significant.

Results:

The all-D-retro-inverso JNK-inhibitor (poly-)peptide of
SEQ ID NO: 11 significantly reduced endotoxins induced
uveitis (EIU). The INK-inhibitor (poly-)peptide of SEQ ID
NO: 11 significantly reduced EIU clinical scores after 20
ng/kg intravenous (IV) injection (2.0+0.1) compared to
untreated uveitic eyes (3.2+0.1, p<0.001) and vehicle IV
(3.2£0.1, p<0.001) (FIG. 1A). In a similar manner, clinical
scores were significantly decreased after 0.2 pg/injection
intravitreous (IVT) administration of the JNK-inhibitor
(poly-)peptide of SEQ ID NO: 11 (2.2+0.2) in comparison to
untreated uveitic eyes (3.2+0.1, p<0.001) and vehicle IVT
(3.0£0.1, p<0.01) (FIG. 1B). The effect of IVT injection of
the INK-inhibitor (poly-)peptide of SEQ ID NO: 11 on clini-
cal signs of EIU was not statistically different from that
observed after IVT of dexamethasone (1.8+0.4) suggesting
that the INK-inhibitor (poly-)peptide of SEQ ID NO: 11 was
as efficient as dexamethasone in reducing EIU when admin-
istered at this time point (FIG. 1B).

Efficacy of the (Poly-)Peptide of SEQ ID NO: 11 Resulted
from JNK Pathway Inhibition

To determine whether the clinical effect of the INK-inhibi-
tor (poly-)peptide of SEQ ID NO: 11 was related to its mode
of action, i.e. its ability to interfere with JNK signaling, 6
c-Jun phosphorylation state was analyzed in ocular tissues by
Western-Blot. Phosphorylation of c-Jun on Ser63 (FIG. 2A)
and Ser73 residues was reduced in RPE/choroid extracts 24
hours after the JNK-inhibitor (poly-)peptide of SEQ ID NO:
11 was injected intravenously or intravitreously. In the neu-
roretina, phospho c-Jun could only be faintly detected. An
approximately 3-fold decrease in c-Jun phosphorylation was
observed in RPE/choroid either after IV (0.28+0.01 vs
0.77+£0.26 in IV of vehicle) or IVT (0.35+£0.08 vs 0.79+0.25
in IVT of vehicle) administration of the JNK-inhibitor (poly-)
peptide of SEQ ID NO: 11 (FIG. 2B). The ability of the
JNK-inhibitor (poly-)peptide of SEQ ID NO: 11 to block
c-Jun NH,-terminal kinases (JNK) activity in the eye tissues
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demonstrated the specific intraocular activity of the JNK-
inhibitor (poly-)peptide of SEQ ID NO: 11.

To determine whether the INK-inhibitor (poly-)peptide of
SEQ ID NO: 11 could have any effect on the other MAPK
pathways, the phosphorylation state of Erk1/2 and p38 was
evaluated. Whereas Erk1/2 and p38 were detected in RPE/
choroid complexes at similar levels among all groups, the
phosphorylation form of these two MAPK could not be
detected by western-blot analysis (data not shown). These
results demonstrate that JNK is the predominantly activated
MAPK pathway in RPE/choroid during EIU. Using his-
tochemical analysis, performed without any signal amplifi-
cation, we found an intense p-Erk1/2 signal in inflammatory
cells infiltrating in the anterior and the posterior segments of
the eye in the control LPS and saline treated eyes (FIGS. 3C,
3D). The effect of the INK-inhibitor (poly-)peptide of SEQ
ID NO: 11 either administered intravenously or intravitre-
ously could not be evaluated on those cells, since the infiltra-
tion was almost absent in the treated eyes. However, in the
neuroretina, where p-Erk1/2 could be detected and located in
retinal Miiller glial (RMG) cells in the control and saline
treated eyes (FIG. 3E), no effect of the INK-inhibitor (poly-)
peptide of SEQ ID NO: 11 administered by either route was
observed (FIG. 3F). Interestingly, in the iris, an intense
p-Erk1/2 signal was observed in the epithelium of the control
and saline injected eyes (FIG. 3A) with no effect of the
JNK-inhibitor (poly-)peptide of SEQ ID NO: 11 treated on
the p-Erk1/2 signal in these cells (FIG. 3B), strongly suggest-
ing that the INK-inhibitor (poly-)peptide of SEQ ID NO: 11
does not seem to directly act on p-Erk1/2 phosphorylation
during EIU in our model, at least in resident cells.
Differential Distribution of the INK-Inhibitor (Poly-)Peptide
of SEQIDNO: 11 in Ocular Tissues after [V and IVT Admin-
istrations

Immunohistochemistry was carried out on histological
sections to evaluate the biodistribution of the INK-inhibitor
(poly-)peptide of SEQ ID NO: 11 in ocular tissues 24 hours
after systemic (IV) or local (IVT) administration, both in
healthy eyes and in uveitic conditions (FIG. 4). No inflam-
matory cell infiltration was observed in healthy eyes either
after IV or IVT of the INK-inhibitor (poly-)peptide of SEQ
ID NO: 11 or vehicle. No immunoreactivity against the INK-
inhibitor (poly-)peptide of SEQ ID NO: 11 was detected in
untreated control eyes or in eyes treated by vehicle, demon-
strating the specificity of the signal observed in the JNK-
inhibitor (poly-)peptide of SEQ ID NO: 11-treated eyes.
Whereas no signal was observed in normal eyes after sys-
temic (IV) injection (FIG. 4 A-C) at the dose used, the INK-
inhibitor (poly-)peptide of SEQ ID NO: 11 was distributed in
almost all ocular tissues of normal rats after IVT administra-
tion (FIG. 4 D-L). Interestingly, an accumulation of the INK-
inhibitor (poly-)peptide of SEQ ID NO: 11 was detected
mainly in the iris/ciliary body epithelium (panels G and J) and
in the retinal pigment epithelium (panel L). Penetration of the
JNK-inhibitor (poly-)peptide of SEQ ID NO: 11 was also
detected in the iris stroma (panel GG) as well as in the neural
retina in the ganglion cell layer (GCL, panel H), the inner
nuclear layer (INL, panel K) and the inner segment (IS, panel
1) of photoreceptor cells (PR). In all cell types, the INK-
inhibitor (poly-)peptide of SEQ ID NO: 11 accumulated
within the cytoplasm. Occasional staining was found in the
corneal endothelium and in the lens capsule.

In uveitic conditions, no the INK-inhibitor (poly-)peptide
of SEQ ID NO: 11 staining was detected in ocular tissues and
in infiltrating inflammatory cells of untreated eyes (FIG. 4,
panels V-W). IV or IVT of vehicle gave similar results to
those from untreated eyes. In EIU eyes treated by IV injection
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of'the INK-inhibitor (poly-)peptide of SEQID NO: 11, it was
not detected in ocular tissues, but occasional infiltrating
inflammatory cells were immunopositive in the iris (panel O)
and in the aqueous humor (panel P). In uveitic eyes treated by
IVT injection, the INK-inhibitor (poly-)peptide of SEQ ID
NO: 11 was mostly found in ocular tissues like in healthy eyes
and in resident cells that are mobilized and participate
actively to the inflammatory processes in pathological condi-
tions such as microglial cells (panels S-T).

A Significant Reduction in Cells Infiltrating the Ocular Tis-
sues Resulted from the INK-Inhibitor (Poly-)Peptide of SEQ
ID NO: 11 Administration

To further characterize the effect of the JNK-inhibitor
(poly-)peptide of SEQ ID NO: 11 in uveitis, the infiltrated
inflammatory cells were quantified in ocular tissues (FIG. 5)
by numeration on histological sections immunostained with
ED1 and iNOS antibodies (FIG. 6). 24 hours after LPS chal-
lenge, the number of ED1 positive cells was significantly
reduced in eyes treated with IV injection of the INK-inhibitor
(poly-)peptide of SEQ ID NO: 11 (137£7) (FIG. 5A, FIG.
6M, P, S) as compared to untreated uveitic eyes (LPS)
(18713, p<0.005) (FIG. 5A, FIG. 6A, D, G, I) or vehicle
injected eyes. Similarly, IVT of the INK-inhibitor (poly-)
peptide of SEQ ID NO: 11 significantly reduced ED1 positive
infiltrating cells (93+8) as compared to vehicle IVT injected
eyes (175£15, p<0.009) and untreated uveitic eyes (p<0.005)
(FIG. 5A). The reducing effect of the INK-inhibitor (poly-)
peptide of SEQ ID NO: 11 on ED1 positive cell infiltration
(93+8) did not differ from that induced by dexamethasone
(79+15), suggesting that both treatments have a similar effi-
cacy on this parameter.

The number of polymorphonuclear cells (PMN) (FIG. 5B)
was also significantly reduced at 24 hours after IV adminis-
tration of the INK-inhibitor (poly-)peptide of SEQ ID NO: 11
(60+6) as compared to control eyes (23715, p<0.005), and
after IVT injection of the JNK-inhibitor (poly-)peptide of
SEQ ID NO: 11 (40+5) as compared to IVT injection of the
vehicle (152+31, p<0.009) and control uveitic eyes
(p<0.005). Again, the effect of the INK-inhibitor (poly-)pep-
tide of SEQ ID NO: 11 on PMN ocular tissue infiltration did
not significantly differ from that of dexamethasone (42+11).

The INK-inhibitor (poly-)peptide of SEQ ID NO: 11 down
regulates iNOS expression Since iNOS (inducible nitric
oxide synthase) has been described as a key mediator in the
pathogenesis of uveitis, 14,15 the effect of the INK-inhibitor
(poly-)peptide of SEQ ID NO: 11 on its expression was
investigated at both the protein and mRNA levels.

As shown on FIG. 6, the number of iNOS positive cells was
reduced in eyes treated with injection of the JNK-inhibitor
(poly-)peptide of SEQ ID NO: 11 IV (FIG. 6N, Q, T) or IVT
compared to control eyes (panels B E, H, K). Among iNOS
positive cells observed in control eyes, a few number were
ED1+ cells while most of them were ED1—suggesting that
mostly PMNs produced iNOS (insets ¢, f, 1). In eyes from the
JNK-inhibitor-treated rats, the only cells still expressing
iNOS were intra tissular ED1 positive cells located at the
ciliary body root (inset r2).

The effect of the INK-inhibitor (poly-)peptide of SEQ ID
NO: 11 on iNOS expression was confirmed by RT-PCR on
ocular tissues (FIG. 7). Levels of iNOS mRNA were down-
regulated from 1.02+0.21 to 0.40+0.11 after IV of the INK-
inhibitor (poly-)peptide of SEQ ID NO: 11 and from
1.18+£0.05 to 0.27+£0.09 in eyes treated by IVT injection.
Comparisons were made with IV or IVT of vehicle respec-
tively.
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Chemokine/Cytokine Profiles in Ocular Media of Eyes
Treated with the INK-Inhibitor (Poly-)Peptide of SEQ ID
NO: 11

To evaluate the effect of the treatment on the production of
pro- and anti-inflammatory mediators, chemokines and
cytokines were dosed by multiplex analysis on ocular media
(FIGS. 8 and 9) and sera.

Among the 17 chemokines/cytokines tested, some were
below detectable levels both in control or treated eyes: IP-10,
IL-5, IL-17. Other did not differ in treated versus untreated
eyes at any of the tested time points: [L.-18, IL.-4,IL-1f. In the
serum, while some cytokines tended to change after IV
administration of the INK-inhibitor (poly-)peptide of SEQ ID
NO: 11 (reduction of MIP-1a and IL.-2) or after IVT (reduc-
tion of IL-2), this was not statistically significant. For the
other chemokines/cytokines, their profile was different in
ocular fluids from eyes treated with IV administration of the
JNK-inhibitor (poly-)peptide of SEQ ID NO: 11 as compared
to the IVT administration. Indeed, when the INK-inhibitor
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(poly-)peptide of SEQ ID NO: 11 was injected systemically at
the time of LPS challenge, it induced a significant reduction
of MCP-1, MIP-1a. and RANTES at 6 and 24 hours (FIG.
8A). GRO/KC was also significantly reduced at 6 hours. Thl
cytokines such as TNF-a, IL-6 and INF-y were significantly
reduced at different time points while IL-10 tended to
increase at 6 hours in treated eye (but not significantly),
suggesting a switch towards a Th2 profile (FIG. 8B). No
statistical differences were noticed between eyes from
vehicle IV injected rats and untreated uveitic control eyes.

When the INK-inhibitor (poly-)peptide of SEQ ID NO: 11
was injected into the vitreous at the time of LPS challenge, the
chemokine/cytokine profiles was not strikingly different
from that of eyes injected with vehicle (FIG. 9). It is interest-
ing to note though that IVT of vehicle had a marked effect on
the cytokine profile as compared to untreated uveitic control
eyes. At 6 hours, a trend to a decrease of MCP-1, TNF-q,
IL-6, IL-2 and at 24 hours, a marked decrease of IL-2 and an
increase of 1L.-13 were detected suggesting again a switch
towards a Th2 profile.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 105

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 1

LENGTH: 19

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence:
Table 1)

<400> SEQUENCE: 1

Peptide L-IB1(s)

(see

Arg Pro Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln Val Pro Arg

Peptide D-IB1(s)

(see

1 5 10 15
Ser Gln Asp
<210> SEQ ID NO 2
<211> LENGTH: 19
<212> TYPE: PRT
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Description of sequence:
Table 1)
<220> FEATURE:
<221> NAME/KEY: MUTAGEN
<222> LOCATION: (1)..(19)
<223> OTHER INFORMATION: all amino acids are D-amino acids
<400> SEQUENCE: 2

Asp Gln Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg

1 5 10

Lys Pro Arg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 3

LENGTH: 19

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence:
(s) (see Table 1)

FEATURE:

NAME/KEY: misc_feature

<220>
<221>
<223>
sequence:
(see Table 1)

Peptide L-IB

15

(generic)

OTHER INFORMATION: Description of sequence: Description of
general formula: NH2-Xnb-Xna-RPTTLXLXXXXXXXQD-Xnb-COOH
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

-continued
FEATURE:
NAME/KEY: VARIANT
LOCATION: (1)..(1)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

FEATURE:
NAME/KEY: REPEAT
LOCATION: (1)..(1)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb
FEATURE:

NAME/KEY: VARIANT

LOCATION: (2)..(2)

OTHER INFORMATION: Xaa is Xna as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue residue except serine and
threonine

FEATURE:
NAME/KEY: REPEAT
LOCATION: (2)..(2)

OTHER INFORMATION: Xaa is Xna as defined in the general formula,
wherein n is 0 or 1

FEATURE:
NAME/KEY: VARIANT
LOCATION: (8)..(8)

OTHER INFORMATION: Xaa represents an amino acid residue,
preferably selected from any (native) amino acid residue;

FEATURE:
NAME/KEY: VARIANT
LOCATION: (10)..(16)

OTHER INFORMATION: Xaa represents an amino acid residue,
preferably selected from any (native) amino acid residue;

FEATURE:
NAME/KEY: REPEAT
LOCATION: (19)..(19)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb
FEATURE:

NAME/KEY: VARIANT

LOCATION: (19)..(19)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

SEQUENCE: 3

Xaa Xaa Arg Pro Thr Thr Leu Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1

5 10 15

Gln Asp Xaa

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

SEQ ID NO 4

LENGTH: 19

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: Peptide D-IB (generic)
(s) (see Table 1)

FEATURE:

NAME/KEY: misc_feature

OTHER INFORMATION: Description of sequence: general formula:
NH2 - Xnb-DOXXXXXXXLXLTTPR-Xna-Xnb-COOH,

FEATURE:

NAME/KEY: MUTAGEN

LOCATION: (1)..(19)

OTHER INFORMATION: all amino acids are D-amino acids
FEATURE:

NAME/KEY: VARIANT

LOCATION: (1)..(11)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

FEATURE:
NAME/KEY: REPEAT
LOCATION: (1)..(1)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

-continued
FEATURE:
NAME/KEY: VARIANT
LOCATION: (4)..(10

OTHER INFORMATION: Xaa represents an amino acid residue,
preferably selected from any (native) amino acid residue;
FEATURE:

NAME/KEY: VARIANT

LOCATION: (12)..(12)

OTHER INFORMATION: Xaa represents an amino acid residue,
preferably selected from any (native) amino acid residue;
FEATURE:

NAME/KEY: REPEAT

LOCATION: (18)..(18)

OTHER INFORMATION: Xaa is Xna as defined in the general formula,
wherein n is 0 or 1

FEATURE:
NAME/KEY: VARIANT
LOCATION: (18)..(18)

OTHER INFORMATION: Xaa is Xna as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue residue except serine and
Threonine

FEATURE:
NAME/KEY: VARIANT
LOCATION: (18)..(18)

OTHER INFORMATION: Xaa is Xna as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue residue except serine and
threonine

FEATURE:
NAME/KEY: REPEAT
LOCATION: (19)..(19)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb
FEATURE:

NAME/KEY: VARIANT

LOCATION: (19)..(19)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

SEQUENCE: 4

Xaa Asp Gln Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa Leu Thr Thr Pro

1

5 10 15

Arg Xaa Xaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

1

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>

<400>

Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg
5

SEQ ID NO 5

LENGTH: 10

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: Peptide L-TAT (see
Table 1)

SEQUENCE: 5

10

SEQ ID NO 6

LENGTH: 10

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: Peptide D-TAT (see
Table 1)

FEATURE:
NAME/KEY: MUTAGEN
LOCATION: (1)..(10)

OTHER INFORMATION: all amino acids are D-amino acids

SEQUENCE: 6

Arg Arg Arg Gln Arg Arg Lys Lys Arg Gly

1

5 10



US 9,150,618 B2
55

-continued

56

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

SEQ ID NO 7

LENGTH: 11

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: Peptide L-generic-TAT
(s) (see Table 1)

FEATURE:

NAME/KEY: misc_feature

OTHER INFORMATION: General formula: NH2-Xnb-RKKRRQRRR-Xnb-COOH
(see Table 1)

FEATURE:
NAME/KEY: VARIANT
LOCATION: (1)..(1)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

FEATURE:
NAME/KEY: REPEAT
LOCATION: (1)..(1)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb
FEATURE:

NAME/KEY: VARIANT

LOCATION: (11)..(11)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

FEATURE:
NAME/KEY: REPEAT
LOCATION: (11)..(11)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb

SEQUENCE: 7

Xaa Arg Lys Lys Arg Arg Gln Arg Arg Arg Xaa

1

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5 10

SEQ ID NO 8

LENGTH: 11

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: Peptide D-generic-TAT
(s) (see Table 1)

FEATURE:

NAME/KEY: misc_feature

OTHER INFORMATION: General formula: NH2-Xnb-RRRQRRKKR-Xnb-COOH
FEATURE:

NAME/KEY: MUTAGEN

LOCATION: (1)..(10)

OTHER INFORMATION: all amino acids are D-amino acids

FEATURE:

NAME/KEY: VARIANT

LOCATION: (1)..(1)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

FEATURE:
NAME/KEY: REPEAT
LOCATION: (1)..(1)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb
FEATURE:

NAME/KEY: VARIANT

LOCATION: (11)..(11)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

FEATURE:
NAME/KEY: REPEAT
LOCATION: (11)..(11)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb
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-continued

<400>

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

1

SEQUENCE: 8

Xaa Arg Arg Arg Gln Arg Arg Lys Lys Arg Xaa
5

10

SEQ ID NO 9

LENGTH: 31

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-TAT-IBl (s) (see
Table 1)

SEQUENCE: 9

Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Pro Pro Arg Pro Lys Arg
5

10 15

Pro Thr Thr Leu Asn Leu Phe Pro Gln Val Pro Arg Ser Gln Asp

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

20 25 30

SEQ ID NO 10

LENGTH: 29

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: Peptide L-TAT
(generic) (s) (see Table 1)

FEATURE:

NAME/KEY: misc_feature

OTHER INFORMATION: Description of sequence: General formula:
NH2 - Xnb-RKKRRQRRR -Xnb-Xna-RPTTLXLXXXXXXXQD-Xnb-COOH

FEATURE:
NAME/KEY: VARIANT
LOCATION: (1)..(1)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

FEATURE:
NAME/KEY: REPEAT
LOCATION: (1)..(1)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb
FEATURE:

NAME/KEY: VARIANT

LOCATION: (11)..(11)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

FEATURE:
NAME/KEY: REPEAT
LOCATION: (11)..(11)

OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb
FEATURE:

NAME/KEY: VARIANT

LOCATION: (12)..(12)

OTHER INFORMATION: Xaa is Xna as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue residue except serine and
Threonine

FEATURE:
NAME/KEY: REPEAT
LOCATION: (12)..(12)

OTHER INFORMATION: Xaa is Xna as defined in the general formula,
wherein n is 0 or 1

FEATURE:
NAME/KEY: VARIANT
LOCATION: (18)..(18)

OTHER INFORMATION: Xaa represents an amino acid residue,
preferably selected from any (native) amino acid residue;

FEATURE:
NAME/KEY: VARIANT
LOCATION: (20)..(26)

OTHER INFORMATION: Xaa represents an amino acid residue,
preferably selected from any (native) amino acid residue;
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<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (29)..(29)

<223> OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

<220> FEATURE:

<221> NAME/KEY: REPEAT

<222> LOCATION: (29)..(29)

<223> OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb

<400> SEQUENCE: 10

Xaa Arg Lys Lys Arg Arg Gln Arg Arg Arg Xaa Xaa Arg Pro Thr Thr
1 5 10 15

Leu Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gln Asp Xaa
20 25

<210> SEQ ID NO 11

<211> LENGTH: 31

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptid D-TAT-IBl (s)
(see Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(31)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 11

Asp Gln Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg
1 5 10 15

Lys Pro Arg Pro Pro Arg Arg Arg Gln Arg Arg Lys Lys Arg Gly
20 25 30

<210> SEQ ID NO 12

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptid: D-TAT
(generic) (s) (see Table 1)

<220> FEATURE:

<221> NAME/KEY: misc_feature

<223> OTHER INFORMATION: General formula:
NH2 - Xnb-DOXXXXXXXLXLTTPR-Xna-Xnb-RRRORRKKR-Xnb- COOH,

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(19

<223> OTHER INFORMATION: all amino acids are D-amino acids

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (1).. (1)

<223> OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

<220> FEATURE:

<221> NAME/KEY: REPEAT

<222> LOCATION: (1).. (1)

<223> OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (4)..(1l0

<223> OTHER INFORMATION: Xaa represents an amino acid residue,
preferably selected from any (native) amino acid residue;

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Xaa represents an amino acid residue,
preferably selected from any (native) amino acid residue;
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<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (18)..(18)

<223> OTHER INFORMATION: Xaa is Xna as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue residue except serine and
threonine

<220> FEATURE:

<221> NAME/KEY: REPEAT

<222> LOCATION: (18)..(18)

<223> OTHER INFORMATION: Xaa is Xna as defined in the general formula,
wherein n is 0 or 1

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (19)..(19)

<223> OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

<220> FEATURE:

<221> NAME/KEY: REPEAT

<222> LOCATION: (19)..(19)

<223> OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (29)..(29)

<223> OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein Xaa represents an amino acid residue, preferably selected
from any (native) amino acid residue;

<220> FEATURE:

<221> NAME/KEY: REPEAT

<222> LOCATION: (29)..(29)

<223> OTHER INFORMATION: Xaa is Xnb as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnb

<400> SEQUENCE: 12

Xaa Asp Gln Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa Leu Thr Thr Pro
1 5 10 15

Arg Xaa Xaa Arg Arg Arg Gln Arg Arg Lys Lys Arg Xaa
20 25

<210> SEQ ID NO 13

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: peptide IBl-long (see
Table 1)

<400> SEQUENCE: 13

Pro Gly Thr Gly Cys Gly Asp Thr Tyr Arg Pro Lys Arg Pro Thr Thr
1 5 10 15

Leu Asn Leu Phe Pro Gln Val Pro Arg Ser Gln Asp Thr
20 25

<210> SEQ ID NO 14

<211> LENGTH: 27

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptide IB2-long (see
Table 1)

<400> SEQUENCE: 14

Ile Pro Ser Pro Ser Val Glu Glu Pro His Lys His Arg Pro Thr Thr
1 5 10 15

Leu Arg Leu Thr Thr Leu Gly Ala Gln Asp Ser
20 25
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<210> SEQ ID NO 15

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptide derived from
c-Jun (see Table 1)

<400> SEQUENCE: 15

Gly Ala Tyr Gly Tyr Ser Asn Pro Lys Ile Leu Lys Gln Ser Met Thr
1 5 10 15

Leu Asn Leu Ala Asp Pro Val Gly Asn Leu Lys Pro His
20 25

<210> SEQ ID NO 16

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptide derived from
ATF2 (see Table 1)

<400> SEQUENCE: 16

Thr Asn Glu Asp His Leu Ala Val His Lys His Lys His Glu Met Thr
1 5 10 15

Leu Lys Phe Gly Pro Ala Arg Asn Asp Ser Val Ile Val
20 25

<210> SEQ ID NO 17

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptide L-IBl (see
Table 1)

<400> SEQUENCE: 17

Asp Thr Tyr Arg Pro Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln
1 5 10 15

Val Pro Arg Ser Gln Asp Thr
20

<210> SEQ ID NO 18

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptide D-IBl (see
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(23)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 18

Thr Asp Gln Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro
1 5 10 15

Arg Lys Pro Arg Tyr Thr Asp
20

<210> SEQ ID NO 19

<211> LENGTH: 19

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptide L-IB (generic)
(see Table 1)
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<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (1).. (1)

<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (7)..(7)

<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (9).. (15

<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (18)..(18)
<223> OTHER INFORMATION: Xaa is
<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (19)..(19)
<223> OTHER INFORMATION: Xaa is
<400> SEQUENCE: 19

Xaa Arg Pro Thr Thr Leu Xaa Leu
1 5

Asp Xaa Xaa

<210> SEQ ID NO 20
<211> LENGTH: 19
<212> TYPE: PRT
<213> ORGANISM: Artificial
<220> FEATURE:
<223 >
(see Table 1)
<220> FEATURE:
<221> NAME/KEY: MUTAGEN
<222> LOCATION: (1)..(19
<223> OTHER INFORMATION: all
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (1)..(1)
<223> OTHER INFORMATION: Xaa is
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (2)..(2)
<223> OTHER INFORMATION: Xaa is
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (5).. (11
<223> OTHER INFORMATION: Xaa is
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (13)..(13)
<223> OTHER INFORMATION: Xaa is
<220> FEATURE:
<221> NAME/KEY: VARIANT
<222> LOCATION: (19)..(19)
<223> OTHER INFORMATION: Xaa is

<400> SEQUENCE: 20
Xaa Xaa Asp Gln Xaa Xaa Xaa Xaa
1 5

Pro Arg Xaa

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 21

LENGTH: 17

TYPE: PRT

ORGANISM: Artificial
FEATURE:

(see Table 1)

OTHER INFORMATION: Description of sequence:

amino acids

OTHER INFORMATION: Description of sequence:

selected from any amino

selected from any amino

selected from any amino

selected from serine or

selected from any amino

Xaa Xaa Xaa Xaa Xaa Xaa
10

selected from any amino

selected from serine or

selected from any amino

selected from any amino

selected from any amino

Xaa Xaa Xaa Leu Xaa Leu
10

Peptide D-IB

acid regidue,

acid regidue,

acid regidue,

threonine,

acid regidue,

Xaa Gln
15

(generic)

are D-amino acids

acid residue

threonine

acid residue

acid residue

acid residue

Thr Thr
15

Peptide L-generic-TAT
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<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (1)..(17

<223> OTHER INFORMATION: Xaa is selected from any amino acid residue

<400> SEQUENCE: 21

Xaa Xaa Xaa Xaa Arg Lys Lys Arg Arg Gln Arg Arg Arg Xaa Xaa Xaa
1 5 10 15

Xaa

<210> SEQ ID NO 22

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptide D-generic-TAT
(see Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(17

<223> OTHER INFORMATION: all amino acids are D-amino acids

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (1)..(17

<223> OTHER INFORMATION: Xaa is selected from any amino acid residue

<400> SEQUENCE: 22

Xaa Xaa Xaa Xaa Arg Arg Arg Gln Arg Arg Lys Lys Arg Xaa Xaa Xaa
1 5 10 15

Xaa

<210> SEQ ID NO 23

<211> LENGTH: 35

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptide L-TAT-IBl (see
Table 1)

<400> SEQUENCE: 23

Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Pro Pro Asp Thr Tyr Arg
1 5 10 15

Pro Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln Val Pro Arg Ser
20 25 30

Gln Asp Thr
35

<210> SEQ ID NO 24

<211> LENGTH: 42

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptide L-TAT IB
(generic) (see Table 1)

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (1)..(40)

<223> OTHER INFORMATION: Xaa is selected from any amino acid residue

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (41)..(41)

<223> OTHER INFORMATION: Xaa is selected from serine or threonine

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (42)..(42)

<223> OTHER INFORMATION: Xaa is selected from any amino acid residue
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<400> SEQUENCE: 24

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Arg Lys Lys Arg Arg Gln Arg Arg Arg
1 5 10 15

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Arg Pro Thr Thr Leu Xaa Leu Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Gln Asp Xaa Xaa
35 40

<210> SEQ ID NO 25

<211> LENGTH: 35

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptide D-TAT-IBl (see
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(35)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 25

Thr Asp Gln Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro
1 5 10 15

Arg Lys Pro Arg Tyr Thr Asp Pro Pro Arg Arg Arg Gln Arg Arg Lys
20 25 30

Lys Arg Gly
35

<210> SEQ ID NO 26

<211> LENGTH: 42

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: Peptide D-TAT IB
(generic) (see Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(42)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (1).. (1)

<223> OTHER INFORMATION: Xaa is selected from any amino acid residue

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is selected from serine or threonine

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (3)..(42)

<223> OTHER INFORMATION: Xaa is selected from any amino acid residue

<400> SEQUENCE: 26

Xaa Xaa Asp Gln Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa Leu Thr Thr
1 5 10 15

Pro Arg Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Arg Arg Arg Gln Arg Arg
20 25 30

Lys Lys Arg Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> SEQ ID NO 27

<211> LENGTH: 30

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: chimeric peptide
sequence L-TAT-IBl(sl) (see Table 1)
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72

<400> SEQUENCE: 27

Arg Lys Lys Arg Arg Gln Arg Arg Arg Pro Pro Arg Pro Lys Arg Pro
1 5 10 15

Thr Thr Leu Asn Leu Phe Pro Gln Val Pro Arg Ser Gln Asp
20 25 30

<210> SEQ ID NO 28

<211> LENGTH: 30

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: chimeric peptide
sequence L-TAT-IB1l(s2) (see Table 1)

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Xaa is selected from glycine or proline

<220> FEATURE:

<221> NAME/KEY: REPEAT

<222> LOCATION: (11)..(11)

<223> OTHER INFORMATION: Xaa is Xnc as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnc

<400> SEQUENCE: 28

Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Xaa Arg Pro Lys Arg Pro
1 5 10 15

Thr Thr Leu Asn Leu Phe Pro Gln Val Pro Arg Ser Gln Asp
20 25 30

<210> SEQ ID NO 29

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: chimeric peptide
sequence L-TAT-IB1(s3) (see Table 1)

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is selected from glycine or proline

<220> FEATURE:

<221> NAME/KEY: REPEAT

<222> LOCATION: (10)..(10)

<223> OTHER INFORMATION: Xaa is Xnc as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnc

<400> SEQUENCE: 29

Arg Lys Lys Arg Arg Gln Arg Arg Arg Xaa Arg Pro Lys Arg Pro Thr
1 5 10 15

Thr Leu Asn Leu Phe Pro Gln Val Pro Arg Ser Gln Asp
20 25

<210> SEQ ID NO 30

<211> LENGTH: 30

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: chimeric peptide
sequence D-TAT-IB1l(sl) (see Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(30)

<223> OTHER INFORMATION: all amino acids are D-amino acids
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<400> SEQUENCE: 30

Asp Gln Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg
1 5 10 15

Lys Pro Arg Pro Pro Arg Arg Arg Gln Arg Arg Lys Lys Arg
20 25 30

<210> SEQ ID NO 31

<211> LENGTH: 30

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: chimeric peptide
sequence D-TAT-IB1l(s2) (see Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(30)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: Xaa is selected from glycine or proline

<220> FEATURE:

<221> NAME/KEY: REPEAT

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: Xaa is Xnc as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnc

<400> SEQUENCE: 31

Asp Gln Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg
1 5 10 15

Lys Pro Arg Xaa Arg Arg Arg Gln Arg Arg Lys Lys Arg Gly
20 25 30

<210> SEQ ID NO 32

<211> LENGTH: 29

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: chimeric peptide
sequence D-TAT-IB1(s3) (see Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(29)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: Xaa is selected from glycine or proline

<220> FEATURE:

<221> NAME/KEY: REPEAT

<222> LOCATION: (20)..(20)

<223> OTHER INFORMATION: Xaa is Xnc as defined in the general formula,
wherein n is 0-5, 5-10, 10-15, 15-20, 20-30 or more for Xnc

<400> SEQUENCE: 32

Asp Gln Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg
1 5 10 15

Lys Pro Arg Xaa Arg Arg Arg Gln Arg Arg Lys Lys Arg
20 25

<210> SEQ ID NO 33

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IBl(sl) (see
Table 1)
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<400> SEQUENCE: 33

Thr Leu Asn Leu Phe Pro Gln Val Pro Arg Ser Gln Asp
1 5 10

<210> SEQ ID NO 34

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1(s2)
Table 1)

<400> SEQUENCE: 34

Thr Thr Leu Asn Leu Phe Pro Gln Val Pro Arg Ser Gln
1 5 10

<210> SEQ ID NO 35

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1(s3)
Table 1)

<400> SEQUENCE: 35

Pro Thr Thr Leu Asn Leu Phe Pro Gln Val Pro Arg Ser
1 5 10

<210> SEQ ID NO 36

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1(s4)
Table 1)

<400> SEQUENCE: 36

Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln Val Pro Arg
1 5 10

<210> SEQ ID NO 37

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1(s5)
Table 1)

<400> SEQUENCE: 37

Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln Val Pro
1 5 10

<210> SEQ ID NO 38

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1(s6)
Table 1)

<400> SEQUENCE: 38

Pro Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln Val
1 5 10

(see

(see

(see

(see

(see
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<210> SEQ ID NO 39

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1l(s7)
Table 1)

<400> SEQUENCE: 39

Arg Pro Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln
1 5 10

<210> SEQ ID NO 40

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1(s8)
Table 1)

<400> SEQUENCE: 40

Leu Asn Leu Phe Pro Gln Val Pro Arg Ser Gln Asp
1 5 10

<210> SEQ ID NO 41

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1(s9)
Table 1)

<400> SEQUENCE: 41

Thr Leu Asn Leu Phe Pro Gln Val Pro Arg Ser Gln
1 5 10

<210> SEQ ID NO 42

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1(sl0)
Table 1)

<400> SEQUENCE: 42

Thr Thr Leu Asn Leu Phe Pro Gln Val Pro Arg Ser
1 5 10

<210> SEQ ID NO 43

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1l(sll)
Table 1)

<400> SEQUENCE: 43

Pro Thr Thr Leu Asn Leu Phe Pro Gln Val Pro Arg
1 5 10

<210> SEQ ID NO 44

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1l(sl2)
Table 1)

(see

(see

(see

(see

(see

(see
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<400> SEQUENCE: 44

Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln Val Pro
1 5 10

<210> SEQ ID NO 45

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1l(sl3) (see
Table 1)

<400> SEQUENCE: 45

Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln Val
1 5 10

<210> SEQ ID NO 46

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1l(sl4) (see
Table 1)

<400> SEQUENCE: 46

Pro Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln
1 5 10

<210> SEQ ID NO 47

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1l(sl5) (see
Table 1)

<400> SEQUENCE: 47

Arg Pro Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro
1 5 10

<210> SEQ ID NO 48

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1l(sl6) (see
Table 1)

<400> SEQUENCE: 48

Asn Leu Phe Pro Gln Val Pro Arg Ser Gln Asp
1 5 10

<210> SEQ ID NO 49

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1(sl7) (see
Table 1)

<400> SEQUENCE: 49

Leu Asn Leu Phe Pro Gln Val Pro Arg Ser Gln
1 5 10
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 50

LENGTH: 11

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-IB1l(sl8)
Table 1)

SEQUENCE: 50

Thr Leu Asn Leu Phe Pro Gln Val Pro Arg Ser

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5 10

SEQ ID NO 51

LENGTH: 11

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-IB1l(sl9)
Table 1)

SEQUENCE: 51

Thr Thr Leu Asn Leu Phe Pro Gln Val Pro Arg

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5 10

SEQ ID NO 52

LENGTH: 11

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-IB1(s20)
Table 1)

SEQUENCE: 52

Pro Thr Thr Leu Asn Leu Phe Pro Gln Val Pro

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5 10

SEQ ID NO 53

LENGTH: 11

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-IB1l(s21)
Table 1)

SEQUENCE: 53

Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln Val

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5 10

SEQ ID NO 54

LENGTH: 11

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-IB1l(s22)
Table 1)

SEQUENCE: 54

Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln

1

<210>
<211>
<212>
<213>
<220>
<223>

5 10

SEQ ID NO 55

LENGTH: 11

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-IB1(s23)
Table 1)

(see

(see

(see

(see

(see

(see
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<400> SEQUENCE: 55

Pro Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro
1 5 10

<210> SEQ ID NO 56

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1l(s24) (see
Table 1)

<400> SEQUENCE: 56

Arg Pro Lys Arg Pro Thr Thr Leu Asn Leu Phe
1 5 10

<210> SEQ ID NO 57

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1l(s25) (see
Table 1)

<400> SEQUENCE: 57

Leu Phe Pro Gln Val Pro Arg Ser Gln Asp
1 5 10

<210> SEQ ID NO 58

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1(s26) (see
Table 1)

<400> SEQUENCE: 58

Asn Leu Phe Pro Gln Val Pro Arg Ser Gln
1 5 10

<210> SEQ ID NO 59

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1(s27) (see
Table 1)

<400> SEQUENCE: 59

Leu Asn Leu Phe Pro Gln Val Pro Arg Ser
1 5 10

<210> SEQ ID NO 60

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: L-IB1(s28) (see
Table 1)

<400> SEQUENCE: 60

Thr Leu Asn Leu Phe Pro Gln Val Pro Arg
1 5 10
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<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 61

LENGTH: 10

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-IB1l(s29)
Table 1)

SEQUENCE: 61

Thr Thr Leu Asn Leu Phe Pro Gln Val Pro

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5 10

SEQ ID NO 62

LENGTH: 10

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-IB1(s30)
Table 1)

SEQUENCE: 62

Pro Thr Thr Leu Asn Leu Phe Pro Gln Val

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5 10

SEQ ID NO 63

LENGTH: 10

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-IB1l(s31)
Table 1)

SEQUENCE: 63

Arg Pro Thr Thr Leu Asn Leu Phe Pro Gln

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5 10

SEQ ID NO 64

LENGTH: 10

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-IB1(s32)
Table 1)

SEQUENCE: 64

Lys Arg Pro Thr Thr Leu Asn Leu Phe Pro

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5 10

SEQ ID NO 65

LENGTH: 10

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-IB1(s33)
Table 1)

SEQUENCE: 65

Pro Lys Arg Pro Thr Thr Leu Asn Leu Phe

1

<210>
<211>
<212>
<213>
<220>
<223>

5 10

SEQ ID NO 66

LENGTH: 10

TYPE: PRT

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION: Description of sequence: L-IB1(s34)
Table 1)

(see

(see

(see

(see

(see

(see
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<400> SEQUENCE: 66

Arg Pro Lys Arg Pro Thr Thr Leu Asn Leu
1 5 10

<210> SEQ ID NO 67

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(sl)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(13)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 67

Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg Lys Pro Arg
1 5 10

<210> SEQ ID NO 68

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s2)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(13)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 68

Val Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg Lys Pro
1 5 10

<210> SEQ ID NO 69

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s3)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(13)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 69

Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg Lys
1 5 10

<210> SEQ ID NO 70

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s4)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(13)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 70

Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg
1 5 10

(see

(see

(see

(see
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<210> SEQ ID NO 71

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s5)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(13)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 71

Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro
1 5 10

<210> SEQ ID NO 72

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s6)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(13)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 72

Gln Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr
1 5 10

<210> SEQ ID NO 73

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1l(s7)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(13)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 73

Asp Gln Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr
1 5 10

<210> SEQ ID NO 74

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s8)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 74

Pro Phe Leu Asn Leu Thr Thr Pro Arg Lys Pro Arg
1 5 10

<210> SEQ ID NO 75

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s9)
Table 1)

(see

(see

(see

(see

(see
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<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 75

Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg Lys Pro
1 5 10

<210> SEQ ID NO 76

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(sl0)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 76

Val Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg Lys
1 5 10

<210> SEQ ID NO 77

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1l(sll)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 77

Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg
1 5 10

<210> SEQ ID NO 78

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1l(sl2)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 78

Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro
1 5 10

<210> SEQ ID NO 79

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(sl3)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: all amino acids are D-amino acids

(see

(see

(see

(see
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<400> SEQUENCE: 79

Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr
1 5 10

<210> SEQ ID NO 80

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1l(sl4)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 80

Gln Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr
1 5 10

<210> SEQ ID NO 81

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(sl5)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(12)

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 81

Asp Gln Ser Arg Pro Val Gln Pro Phe Leu Asn Leu
1 5 10

<210> SEQ ID NO 82

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(slé)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(11

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 82

Phe Leu Asn Leu Thr Thr Pro Arg Lys Pro Arg
1 5 10

<210> SEQ ID NO 83

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(sl7)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(11

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 83

Pro Phe Leu Asn Leu Thr Thr Pro Arg Lys Pro
1 5 10

(see

(see

(see

(see
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<210> SEQ ID NO 84

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(sl8)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(11

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 84

Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg Lys
1 5 10

<210> SEQ ID NO 85

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(sl9)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(11

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 85

Val Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg
1 5 10

<210> SEQ ID NO 8¢

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s20)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(11

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 86

Pro Val Gln Pro Phe Leu Asn Leu Thr Thr Pro
1 5 10

<210> SEQ ID NO 87

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1l(s21)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(11

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 87

Arg Pro Val Gln Pro Phe Leu Asn Leu Thr Thr
1 5 10

<210> SEQ ID NO 88

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1l(s22)
Table 1)

(see

(see

(see

(see

(see
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<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(11

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 88

Ser Arg Pro Val Gln Pro Phe Leu Asn Leu Thr
1 5 10

<210> SEQ ID NO 89

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s23)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(11

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 89

Gln Ser Arg Pro Val Gln Pro Phe Leu Asn Leu
1 5 10

<210> SEQ ID NO 90

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1l(s24)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(11

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 90

Asp Gln Ser Arg Pro Val Gln Pro Phe Leu Asn
1 5 10

<210> SEQ ID NO 91

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s25)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(10

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 91

Asp Gln Ser Arg Pro Val Gln Pro Phe Leu
1 5 10

<210> SEQ ID NO 92

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s26)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(10

<223> OTHER INFORMATION: all amino acids are D-amino acids

(see

(see

(see

(see



US 9,150,618 B2

99

-continued

100

<400> SEQUENCE: 92

Gln Ser Arg Pro Val Gln Pro Phe Leu Asn
1 5 10

<210> SEQ ID NO 93

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s27)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(10

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 93

Ser Arg Pro Val Gln Pro Phe Leu Asn Leu
1 5 10

<210> SEQ ID NO 94

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s28)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(10

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 94

Arg Pro Val Gln Pro Phe Leu Asn Leu Thr
1 5 10

<210> SEQ ID NO 95

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s29)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(10

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 95

Pro Val Gln Pro Phe Leu Asn Leu Thr Thr
1 5 10

<210> SEQ ID NO 96

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s30)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(10

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 96

Val Gln Pro Phe Leu Asn Leu Thr Thr Pro
1 5 10

(see

(see

(see

(see
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<210> SEQ ID NO 97

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s31)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(10

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 97

Gln Pro Phe Leu Asn Leu Thr Thr Pro Arg
1 5 10

<210> SEQ ID NO 98

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s32)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(10

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 98

Pro Phe Leu Asn Leu Thr Thr Pro Arg Lys
1 5 10

<210> SEQ ID NO 99

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1(s33)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(10

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 99

Phe Leu Asn Leu Thr Thr Pro Arg Lys Pro
1 5 10

<210> SEQ ID NO 100

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Description of sequence: D-IB1l(s34)
Table 1)

<220> FEATURE:

<221> NAME/KEY: MUTAGEN

<222> LOCATION: (1)..(10

<223> OTHER INFORMATION: all amino acids are D-amino acids

<400> SEQUENCE: 100

Leu Asn Leu Thr Thr Pro Arg Lys Pro Arg
1 5 10

<210> SEQ ID NO 101

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Primer specific for GAPDH (Forward)

(see

(see

(see

(see
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<400> SEQUENCE: 101
atgcccceccat gtttgtgatg 20
<210> SEQ ID NO 102
<211> LENGTH: 2953
<212> TYPE: DNA
<213> ORGANISM: Rattus norvegicus
<400> SEQUENCE: 102
cegecccage tcagtecgaa ccccgeggeg geggeggect cctecacacyg cctecaccte 60
cgecgecgee gecgecgecog cecgecteceg cgecgcetete cgeccggatyg gcecaggetga 120
geeecgggaat ggeggagcega gagageggcece tgageggggg tgccgegtec ccaccggecyg 180
ctteeccatt cctgggactg cacatcgegt cgectcccaa tttcaggete acccatgata 240
tcagectgga ggagtttgag gatgaagacce tttcggagat cactgatgag tgtggcatca 300
gectgcagtyg caaagacace ttgtctcectcee ggccceegeg cgecgggeta ctgtetgegy 360
gtagcagegy tagegegggg agcecggetge aggcggagat getgcagatg gacctgateg 420
acgcggcaag tgacactccg ggcgccgagg acgacgaaga ggacgacgac gagctcgetg 480
cccaacggece aggagtgggg ccttccaaag cegagtcetgg ccaggagecyg gegtcetegea 540
gccagggtea gggecaggge cccggcacag getgceggaga cacctaccgg cccaagaggce 600
ctaccacgcet caaccttttce ccgcaggtge cgeggtctea ggacacgctyg aataataact 660
ctttaggcaa aaagcacagt tggcaggacc gtgtgtcteg atcatcctece cctctgaaga 720
caggggagca gacgcectcca catgaacata tctgectgag tgatgagetyg ccgecccagg 780
gcagtcctgt tceccacccag gatcgtggca cttcecaccga cagcccttgt cgecgtactg 840
cagccaccca gatggcacct ccaagtggte ceectgecac tgcacctggt ggccggggece 900
actceccateg agatcggtcece atatcagcag atgtgcegget cgaggcgact gaggagatct 960
acctgacccee agtgcagagg cccccagacce ctgcagaacce cacctccace ttcttgecac 1020
ccactgagag ccggatgtcect gtcagctcgg atcctgacce tgccgecttac tetgtaactg 1080
cagggcgacc gcacccttece atcagtgaag aggatgaggg cttcgactgt ctgtcatccce 1140
cagagcaagc tgagccacca ggtggagggt ggcggggaag ccteggggag ccaccaccge 1200
ctccacgggce ctcactgagce tceggacacca gcgcactgte ctacgactct gtcaagtaca 1260
cactggtggt ggatgagcat gcccagettg agttggtgag cctgcggcca tgttttggag 1320
attacagtga cgaaagcgac tctgccactg tctatgacaa ctgtgecctcet gectectege 1380
cctacgagtc agccattggt gaggaatatg aggaggcccc tcaaccccgg cctceccacct 1440
gcctgtcaga ggactccaca ccggatgage ctgacgtcca cttcectctaag aagtttetga 1500
atgtcttcat gagtggccge tcectegttect ccagtgcecga gtcecctttggg ctgttcetect 1560
gtgtcatcaa tggggaggag catgagcaaa cccatcgggce tatattcagg tttgtgectce 1620
ggcatgaaga tgaacttgag ctggaagtgg acgaccctcect getggtggag ctgcaggcag 1680
aagactattg gtatgaggcc tataacatgc gcactggagc ccgtggtgte tttectgect 1740
actatgccat tgaggtcacc aaggagectg agcacatgge agceccttgec aaaaacagcg 1800
actggattga ccagttccgg gtgaagttce tgggctetgt ccaggttcect tatcacaagg 1860
gcaatgatgt cctectgtgct gctatgcaaa agatcgccac cacccgccgg ctcaccgtge 1920
actttaaccc geccctceccage tgtgtecttg aaatcagegt taggggtgtce aagataggtg 1980
tcaaagctga tgaagctcag gaggccaagg gaaataaatg tagccacttt ttccagctaa 2040
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aaaacatctc tttctgtggg taccatccaa agaacaacaa gtactttggg tttatcacta 2100
agcaccctge tgaccaccgg tttgcectgce atgtcectttgt gtctgaagat tccaccaaag 2160
ccetggcaga gtcectgtgggg cgtgcattte agcagttceta caagcaattt gtggaatata 2220
cctgtectac agaagatatc tacttggagt agcagcaacc cccctcectctg cagceccectca 2280
gcceccaggee agtactagga cagctgactg ctgacaggat gttgtactgce cacgagagaa 2340
tgggggagtg agggctgttg gggtcggggg gcaggggttt ggggagaggc agatgcagtt 2400
tattgtaata tatggggtta gattaatcta tggaggacag tacaggctct ctcggggcetg 2460
gggaagggca gggctggggt gggggtcagg catctggeca caaaggggtce ccectagggac 2520
agaggcgctg caccatcctg ggcttgttte atactagagg ccctggettt ctggetettg 2580
ggtcctgect tgacaaagce cagccacctg gaagtgtcac cttcecccttgt ccacctcacce 2640
cagtgcecctg agctcatget gagcccaagce acctceccgaag gactttccag taaggaaatg 2700
gcaacatgtg acagtgagac cctgttctca tctgtggggce tecggcagcet ccgaccececa 2760
gectggecayg cacgctgace ctggcaagcet tgtgtgttca aagaaggaga gggccacagce 2820
aagccctgece tgccagggaa ggttcectcet cagetggecce cagccaactg gtcactgtet 2880
tgtcacctgg ctactactat taaagtgcca tttecttgtct gaaaaaaaaa aaaaaaaaaa 2940
aaaaaaactc gag 2953

<210> SEQ I
<211> LENGT.
<212> TYPE:

D NO 103
H: 714
PRT

<213> ORGANISM: Rattus norvegicus

<400> SEQUENCE: 103

Met Ala Arg
1

Gly Gly Ala

Ile Ala Ser
35

Glu Phe Glu
50

Ser Leu Gln
65

Leu Leu Ser

Glu Met Leu

Ala Glu Asp

115

Gly Val Gly
130

Ser Gln Gly
145

Arg Pro Lys

Ser Gln Asp

Gln Asp Arg
195

Leu Ser Pro Gly Met

5

Ala Ser Pro Pro Ala

20

Pro Pro Asn Phe Arg

Asp Glu Asp Leu Ser

55

Cys Lys Asp Thr Leu

70

Ala Gly Ser Ser Gly

85

Gln Met Asp Leu Ile

100

Asp Glu Glu Asp Asp

120

Pro Ser Lys Ala Glu

135

Gln Gly Gln Gly Pro
150

Arg Pro Thr Thr Leu

165

Thr Leu Asn Asn Asn

180

Val Ser Arg Ser Ser

200

Ala

Ala

25

Leu

Glu

Ser

Ser

Asp

105

Asp

Ser

Gly

Asn

Ser

185

Ser

Glu

10

Ser

Thr

Ile

Leu

Ala

90

Ala

Glu

Gly

Thr

Leu

170

Leu

Pro

Arg

Pro

His

Thr

Arg

75

Gly

Ala

Leu

Gln

Gly

155

Phe

Gly

Leu

Glu Ser Gly

Phe Leu Gly
30

Asp Ile Ser
Asp Glu Cys
60

Pro Pro Arg

Ser Arg Leu

Ser Asp Thr

110

Ala Ala Gln
125

Glu Pro Ala
140

Cys Gly Asp

Pro Gln Val

Lys Lys His
190

Lys Thr Gly
205

Leu Ser
15

Leu His

Leu Glu

Gly Ile

Ala Gly
80

Gln Ala
95

Pro Gly

Arg Pro

Ser Arg

Thr Tyr

160

Pro Arg
175

Ser Trp

Glu Gln
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108

Thr

Gly

225

Cys

Ala

Ser

Pro

305

Tyr

Glu

Gly

Ser

Thr

385

Pro

Asp

Glu

Asp

Asn

465

Gly

Arg

Glu

Tyr

Tyr

545

Ala

Ser

Met

Pro

Pro

210

Ser

Arg

Thr

Ala

Gln

290

Thr

Ser

Gly

Gly

Leu

370

Leu

Cys

Asn

Tyr

Ser

450

Val

Leu

Ala

Val

Glu

530

Tyr

Lys

Val

Gln

Ser
610

Pro

Pro

Arg

Ala

Asp

275

Arg

Glu

Val

Phe

Trp

355

Ser

Val

Phe

Cys

Glu

435

Thr

Phe

Phe

Ile

Asp

515

Ala

Ala

Asn

Gln

Lys

595

Ser

His

Val

Thr

Pro

260

Val

Pro

Ser

Thr

Asp

340

Arg

Ser

Val

Gly

Ala

420

Glu

Pro

Met

Ser

Phe

500

Asp

Tyr

Ile

Ser

Val

580

Ile

Cys

Glu

Pro

Ala

245

Gly

Arg

Pro

Arg

Ala

325

Cys

Gly

Asp

Asp

Asp

405

Ser

Ala

Asp

Ser

Cys

485

Arg

Pro

Asn

Glu

Asp

565

Pro

Ala

Val

His

Thr

230

Ala

Gly

Leu

Asp

Met

310

Gly

Leu

Ser

Thr

Glu

390

Tyr

Ala

Pro

Glu

Gly

470

Val

Phe

Leu

Met

Val

550

Trp

Tyr

Thr

Leu

Ile

215

Gln

Thr

Arg

Glu

Pro

295

Ser

Arg

Ser

Leu

Ser

375

His

Ser

Ser

Gln

Pro

455

Arg

Ile

Val

Leu

Arg

535

Thr

Ile

His

Thr

Glu
615

Cys

Asp

Gln

Gly

Ala

280

Ala

Val

Pro

Ser

Gly

360

Ala

Ala

Asp

Ser

Pro

440

Asp

Ser

Asn

Pro

Val

520

Thr

Lys

Asp

Lys

Arg

600

Ile

Leu

Arg

Met

His

265

Thr

Glu

Ser

His

Pro

345

Glu

Leu

Gln

Glu

Pro

425

Arg

Val

Arg

Gly

Arg

505

Glu

Gly

Glu

Gln

Gly

585

Arg

Ser

Ser

Gly

Ala

250

Ser

Glu

Pro

Ser

Pro

330

Glu

Pro

Ser

Leu

Ser

410

Tyr

Pro

His

Ser

Glu

490

His

Leu

Ala

Pro

Phe

570

Asn

Leu

Val

Asp

Thr

235

Pro

His

Glu

Thr

Asp

315

Ser

Gln

Pro

Tyr

Glu

395

Asp

Glu

Pro

Phe

Ser

475

Glu

Glu

Gln

Arg

Glu

555

Arg

Asp

Thr

Arg

Glu

220

Ser

Pro

Arg

Ile

Ser

300

Pro

Ile

Ala

Pro

Asp

380

Leu

Ser

Ser

Thr

Ser

460

Ser

His

Asp

Ala

Gly

540

His

Val

Val

Val

Gly
620

Leu

Thr

Ser

Asp

Tyr

285

Thr

Asp

Ser

Glu

Pro

365

Ser

Val

Ala

Ala

Cys

445

Lys

Ala

Glu

Glu

Glu

525

Val

Met

Lys

Leu

His

605

Val

Pro

Asp

Gly

Arg

270

Leu

Phe

Pro

Glu

Pro

350

Pro

Val

Ser

Thr

Ile

430

Leu

Lys

Glu

Gln

Leu

510

Asp

Phe

Ala

Phe

Cys

590

Phe

Lys

Pro

Ser

Pro

255

Ser

Thr

Leu

Ala

Glu

335

Pro

Arg

Lys

Leu

Val

415

Gly

Ser

Phe

Ser

Thr

495

Glu

Tyr

Pro

Ala

Leu

575

Ala

Asn

Ile

Gln

Pro

240

Pro

Ile

Pro

Pro

Ala

320

Asp

Gly

Ala

Tyr

Arg

400

Tyr

Glu

Glu

Leu

Phe

480

His

Leu

Trp

Ala

Leu

560

Gly

Ala

Pro

Gly
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110

625

Phe

Asn

Ala

Ser

Thr
705

Lys Ala Asp Glu Ala Gln Glu
630

Phe Gln Leu Lys Asn Ile Ser
645

Lys Tyr Phe Gly Phe Ile Thr
660

Cys His Val Phe Val Ser Glu
675 680

Val Gly Arg Ala Phe Gln Gln
690 695

Cys Pro Thr Glu Asp Ile Tyr
710

<210> SEQ ID NO 104

<211> LENGTH: 711

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 104

Met

1

Pro

Phe

Leu

Thr

65

Gly

Ile

Asp

Ala

Gly

145

Pro

Leu

Ser

Glu

Pro
225

Thr

Gly

Ala Glu Arg Glu Ser Gly Gly
5

Ala Ala Ser Pro Phe Leu Gly
20

Arg Leu Thr His Asp Ile Ser
35 40

Ser Glu Ile Thr Asp Glu Cys
50 55

Leu Ser Leu Arg Pro Pro Arg
70

Gly Ala Gly Ser Arg Leu Gln
85

Asp Ala Thr Gly Asp Thr Pro
100

Asp Glu Glu Arg Ala Ala Arg
115 120

Glu Ser Gly Gln Glu Pro Ala
130 135

Gln Ser Gln Gly Pro Gly Ser
150

Thr Thr Leu Asn Leu Phe Pro
165

Asn Asn Asn Ser Leu Gly Lys
180

Arg Ser Ser Ser Pro Leu Lys
195 200

His Ile Cys Leu Ser Asp Glu
210 215

Thr Thr Asp Arg Gly Thr Ser
230

Ala Thr Gln Met Ala Pro Pro
245

Gly Arg Gly His Ser His Arg
260

Arg Leu Glu Ala Thr Glu Glu
275 280

Ala

Phe

Lys

665

Asp

Phe

Leu

Leu

Leu

25

Leu

Gly

Ala

Ala

Gly

105

Arg

Ser

Gly

Gln

Lys

185

Thr

Leu

Thr

Gly

Asp

265

Ile

Lys

Cys

650

His

Ser

Tyr

Glu

Gly

10

His

Glu

Ile

Gly

Glu

90

Ala

Pro

Arg

Asp

Val

170

His

Gly

Pro

Asp

Gly

250

Arg

Tyr

Gly

635

Gly

Pro

Thr

Lys

Gly

Ile

Glu

Ser

Leu

75

Met

Glu

Gly

Gly

Thr

155

Pro

Ser

Glu

Pro

Ser
235
Pro

Ile

Leu

Asn

Tyr

Ala

Lys

Gln
700

Gly

Ala

Phe

Leu

60

Leu

Leu

Asp

Ala

Gln

140

Tyr

Arg

Trp

Gln

Gln

220

Pro

Pro

His

Thr

Lys

His

Asp

Ala

685

Phe

Ala

Ser

Glu

45

Gln

Ser

Gln

Asp

Gly

125

Gly

Arg

Ser

Gln

Thr

205

Ser

Cys

Ala

Tyr

Pro
285

Cys

Pro

His

670

Leu

Val

Ala

Pro

30

Asp

Cys

Ala

Met

Glu

110

Pro

Gln

Pro

Gln

Asp

190

Pro

Gly

Arg

Ala

Gln
270

Val

Ser

Lys

655

Arg

Ala

Glu

Ser

15

Pro

Glu

Lys

Gly

Asp

95

Glu

Pro

Ser

Lys

Asp

175

Arg

Pro

Pro

Arg

Pro
255

Ala

Gln

His

640

Asn

Phe

Glu

Tyr

Pro

Asn

Asp

Asp

Gly

80

Leu

Asp

Lys

Gln

Arg

160

Thr

Val

His

Ala

Ser
240
Pro

Asp

Arg
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112

Pro

Ser

305

Thr

Asp

Arg

Ser

385

Gly

Ala

Glu

Pro

Met

465

Ser

Phe

Asp

Tyr

Ile

545

Ser

Ile

Cys

Asp

625

Leu

Phe

Pro

290

Arg

Ala

Cys

Gly

Asp

370

Asp

Asp

Ser

Ala

Asp

450

Ser

Cys

Arg

Pro

Asn

530

Glu

Asp

Pro

Ala

Val

610

Asp

Lys

Gly

Phe

Asp

Met

Gly

Leu

Ser

355

Thr

Glu

Tyr

Val

Pro

435

Glu

Gly

Ile

Phe

Leu

515

Met

Val

Trp

Tyr

Thr

595

Leu

Ser

Asn

Phe

Val
675

Ala

Ser

Arg

Ser

340

Leu

Ser

His

Ser

Ser

420

Arg

Pro

Arg

Ile

Val

500

Leu

Arg

Thr

Val

His

580

Thr

Glu

Gln

Ile

Ile

660

Ser

Ala

Val

Pro

325

Ser

Gly

Ala

Ala

Asp

405

Ser

Pro

Asp

Ser

Asn

485

Pro

Val

Thr

Lys

Asp

565

Lys

Arg

Ile

Glu

Ser
645

Thr

Glu

Glu

Ser

310

His

Pro

Glu

Leu

Gln

390

Glu

Pro

Gln

Val

Arg

470

Gly

Arg

Glu

Gly

Glu

550

Gln

Gly

Arg

Ser

Ala

630

Phe

Lys

Asp

Pro

295

Ser

Pro

Glu

Pro

Ser

375

Leu

Ser

Tyr

Pro

His

455

Ser

Glu

His

Leu

Ala

535

Pro

Phe

Asn

Leu

Val

615

Lys

Cys

His

Ser

Thr

Asp

Ser

Arg

Pro

360

Tyr

Glu

Asp

Glu

Pro

440

Phe

Ser

Glu

Glu

Gln

520

Arg

Glu

Arg

Asp

Thr

600

Arg

Gly

Gly

Pro

Thr
680

Ser

Pro

Ile

Ala

345

Pro

Asp

Leu

Ser

Ser

425

Ala

Ser

Ser

Gln

Asp

505

Ala

Gly

His

Val

Val

585

Val

Gly

Asn

Tyr

Ala

665

Lys

Ala

Asp

Ser

330

Glu

Pro

Ser

Val

Ala

410

Ala

Cys

Lys

Ala

Glu

490

Glu

Glu

Val

Met

Lys

570

Leu

His

Val

Lys

His

650

Asp

Ala

Phe

Pro

315

Glu

Pro

Pro

Val

Ser

395

Thr

Ile

Leu

Lys

Glu

475

Gln

Leu

Asp

Phe

Ala

555

Phe

Cys

Phe

Lys

Cys

635

Pro

His

Leu

Leu

300

Ala

Glu

Pro

Arg

Lys

380

Leu

Val

Gly

Ser

Phe

460

Ser

Thr

Glu

Tyr

Pro

540

Ala

Leu

Ala

Asn

Ile

620

Ser

Lys

Arg

Ala

Pro

Ala

Glu

Gly

Ala

365

Tyr

Arg

Tyr

Glu

Glu

445

Leu

Phe

His

Leu

Trp

525

Ala

Leu

Gly

Ala

Pro

605

Gly

His

Asn

Phe

Glu
685

Pro

Tyr

Glu

Gly

350

Ser

Thr

Pro

Asp

Glu

430

Asp

Asn

Gly

Arg

Glu

510

Tyr

Tyr

Ala

Ser

Met

590

Pro

Val

Phe

Asn

Ala

670

Ser

Thr

Pro

Gly

335

Gly

Leu

Leu

Cys

Asn

415

Tyr

Ser

Val

Leu

Ala

495

Val

Glu

Tyr

Lys

Val

575

Gln

Ser

Lys

Phe

Lys

655

Cys

Val

Glu

Ser

320

Phe

Trp

Ser

Val

Phe

400

Cys

Glu

Thr

Phe

Phe

480

Ile

Asp

Ala

Ala

Asn

560

Gln

Lys

Ser

Ala

Gln

640

Tyr

His

Gly
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Arg Ala Phe Gln Gln Phe Tyr Lys Gln Phe Val Glu Tyr Thr Cys Pro

690

695

Thr Glu Asp Ile Tyr Leu Glu
710

705

<210> SEQ ID NO 105
<211> LENGTH: 2136

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 105

atggcggagc

cegttectygyg

ctggaggagt

cagtgcaaag

dgcggegegy

ggggacactce

¢ggecgggag

ggccagagece

cccaccacgce

tctetgggea

acaggggagc

agcggecccg

acagccaccc

cactcgeatce

atctacctga

cecgeccactyg

acggcagggc

tccccagage

ccacctcecac

tacacgctygyg

ggagactaca

tcgeectatg

gectgectet

ctgaacgtct

tcctgeatca

cctegacacy

gctgaagact

gectattacy

agtgactggg

aagggcaatg

gtgcacttta

ggcgtcaagg

ttaaaaaaca

gagaaagcgyg

ggctgcacat

ttgaggatga

acaccetgte

ggagccggtt

ccggggcecga

cggggccgcec

aaggccagag

tcaacctctt

aaaagcacag

agacaccacc

cccecaccac

agatggcacc

gagaccgaat

ccccagtgea

agagccggat

ggcegecacce

gggctgagcc

gggectetet

tggtagatga

gtgacgagag

agtcggecat

ccgaggacte

tcatgagtgg

tcaacgggga

aagacgaact

actggtacga

ccatcgaggt

tggaccagtt

acgtcctetyg

accecgeecte

ccgatgacte

tctetttety

cggcctggga

cgcttegect

agacctcteg

cttacggece

gcaggccgag

ggacgacgag

caaggccgag

ccagggeccyg

tcegcaggty

ttggcaggat

gcatgaacac

agatcgagge

tCnggtggt

ccactaccag

gaggccccca

gtcagtcage

ctccatcagt

cccaggegga

gagcteggac

gcatgcacag

tgactectgee

cggagaggaa

cacgccetgat

cegetecege

dgagcaggag

tgagctggaa

ggcctacaac

caccaaggag

ccgggtgaag

tgctgcetatg

cagctgtgte

ccaggaggec

cggatatcat

dggggggccy

cccaatttca

gagatcactg

cegegegeag

atgctgcaga

gaggacgacyg

tceggecagyg

dgcagegggy

cegeggtete

cgggtgtete

atctgectga

acctccaceyg

ccecectgety

gecgatgtge

gacgctgcag

tccgatccag

gJgaagaggaag

gggtggcggy

accagecgecc

ctggagctgg

accgtctatg

tatgaggagg

gaacccgacyg

tcctecagty

cagacccacc

gtggatgacc

atgcgcactg

cccgagcaca

ttcectggget

caaaagattg

ctggagatca

aaggggaata

ccaaagaaca

700

cgtecceccgece

ggctcaccca

atgagtgtgg

ggctgetete

tggacctgat

acgaggageg

agceggegte

acacgtaccyg

aggacacact

gatcatccte

gegatgaget

acagcecttyg

ccecegectygy

gactagaggc

agcccaccte

accctgecge

agggcttega

ggagcctggyg

tgtcctatga

tgagcctgeg

acaactgtge

ccecegeggece

tccatttcecte

ctgagtecett

gggccatatt
ctctgetagt

gtgcecegggy

tggcagcect

cagtccaggt

ccaccacccg

gegtgegggy

aatgtagcca

acaagtactt

cgeegectee

tgacatcage

catcagctta

tgcgggegge

cgacgcgacyg

¢geggeccegy

cegeggecag

geccaagegg

gaataataat

acccctgaag

gecececcag

cegecgeage

gggtcgggge

cactgaggag

cgecttecty

ctacccectcee

ctgectgteg

ggagccgccg

ctctgtcaag

geegtgette

ctcegtetee

ccagcecect

caagaaattc

cgggetgtte

caggtttgty

ggagctccag

tgtctttect

ggccaaaaac

tcectatcac

ceggeteace

tgtgaagata

ctttttecag

tgggttcatc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980
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115

116

-continued

accaagcacce ccgccgacca ceggtttgee tgecacgtet ttgtgtcetga agactccace

aaagccctgg cagagtecgt ggggagagca ttecageagt tcetacaagea gtttgtggag

tacacctgece ccacagaaga tatctacctyg gagtag

2040

2100

2136

The invention claimed is:

1. A method of treating anterior uveitis in a subject in need
of treatment thereof, the method comprising administering to
the subject a pharmaceutical composition, the pharmaceuti-
cal composition comprising a polypeptide having at least
90% sequence identity to SEQ ID NO: 11, wherein the
polypeptide comprises a first domain that specifically binds to
a c-jun amino terminal kinase (JNK) to inhibit JNK activity,
and a second domain, which is covalently linked to the first
domain and augments cellular uptake of the peptide and aug-
ments nuclear localization of the peptide within the cell.

2. The method of claim 1, wherein the first domain of the
polypeptide sequence comprises SEQ ID NO: 2.

3. The method of claim 1, wherein the second domain of
the polypeptide comprises SEQ ID NO: 6.

4. The method of claim 1, wherein the polypeptide com-
prises SEQ ID NO: 11.

5. The method of claim 1, wherein the pharmaceutical
composition is administered by a route selected from the
group consisting of intravenous, intramuscular, subcutane-
ous, intradermal, transdermal, oral, rectal, nasal, intranasal,
epidermal and topical.

20

25

6. The method of claim 1, wherein the pharmaceutical
composition delivers the peptide to the subject in a dose (per
kg bodyweight) selected from the group consisting of from
about 1 pmol/kg to about 1 mmol/kg, from about 10 pmol/kg
to about 0.1 mmol/kg, from about 10 pmol/kg to about 0.01
mmol/kg, from about 50 pmol/kg to about 1 pmol/kg, from
about 100 pmol/kg to about 500 nmol/kg, from about 200
pmol/kg to about 300 nmol/kg, from about 300 pmol/kg to
about 100 nmol/kg, from about 500 pmol/kg to about 50
nmol/kg, from about 750 pmol/kg to about 30 nmol/kg, from
about 250 pmol/kg to about 5 nmol/’kg and from about 1
nmol/kg to about 10 nmol/kg.

7. The method of claim 1, wherein the polypeptide consists
of SEQ ID NO: 11.

8. The method of claim 1, wherein the anterior uveitis is
chronic anterior uveitis or non-chronic anterior uveitis.

9. The method of claim 1, wherein the pharmaceutical
composition comprises a polypeptide having at least 95%
sequence identity to SEQ ID NO: 11.
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